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PART I. 

OF FISHES IN GENERAL. 

CHAPTER I. jl! j 

INTRODUCTION. V^jjr>^ 

Thb ocean is the great receptacle of fishes. It has been thought, 
hy some, that all fish are naturally of that salt element, and that 
, wy have mounted up into fresh water by some accidental migra- 
tioiu A few still swim up rivers to deposit their spawn ; but of 
te mat body of fishes, of which the size is enormous and the 
shoals are endless, those all keep to the sea, and would quickly 
expire in fresh water. In that extensive and undiscovered abode, 
millions reside, whose manners are a secret to us, and whose very 
(Mm is unknown. The curiosity of mankind, indeed, has drawn 
•ome from their depths, and his wants many more : with the figure 
c^ diese at least he is acquainted ; but for their pursuits, migra- 
tions, societies, antipathies, pleasures, times of gestation, and 
manner of bringing forth, all these are hidden in the turbulent 
dement that protects them. 

The number of fish to which we have given names, and of the 
fi^vre, at least, of which we know something, according to 
Lmnseus, are above four hundred. Thus to appearance, indeed, 
the Ustory of fish is tolerably copious ; but when we come to 
examine, it will be found, that of the greatest part of these we 
know veiY little. Those qualities, singularities, or advantages, 
that render animals worth naming, still remain to be discovered. 
The history of fishes, therefore, has little in it entertaimng : for 
our philosophers hitherto, instead of studying their nature, have 
been onployed in increasing their catalogues; and the reader, 
instead of observations of facts, is presented with a long list of 
names, that disgust him with their barren superfluity. It must 
displease him to see the language of a science increasing, while 
the science itself has nothing to repay the increasing tax laid upon 
his memorr. 

Mast fisn ofier us the same external form ; sharp at either end, 
and swelling in £he middle, by which they are enabled to traverse 
Ibe fl||id wmch they inliabit with greater celerity and ease. The 
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peculiar shape which nature has granted to most fishes, we endea- 
vour to imitate m such vessels us are desi^ied to sail with the 
greatest swiftness : however, the progress of a machine moved 
forward in the water by human contrivttnce, is nothing to tlie 
1-apidity of an nnimal destined l^ nstiire lo reside there. Any 
of the large ftsh overtake a ship in full sail with great ease, play 
round it without effort, and outstrip it at pleasure. Every part 
of the body seems exerted in this dispatch ; the iin«, the tail, and 
the motion of the whole back bone, assist progression, and it is to 
that flexibility of body, at which art caiinot arrive, that fishes owe 
their great velocity. 

The chief instruments in a fish's motion are the fins, which in 
some fish are much more numerous than in others. A fish completely 
fitted for sailing, is furnished, with not less than two pair ; also 
three single fins, two aliove and one below. Thus equipped, it 
migrates with the utmost rapidity, and takes voyages of a thousand 
leagues in a season. But it doES not always happen that such Gsli 
as have the greatest number of fins have the swiftest motion : the 
shark is thought to be one of the swiftest swiminerB, yet it wants 
the ventral or belly fins; the haddock does not move so swift, yet 
it is completely fitted for motion. 

But the fins serve not only to assist tlie animal in progression, 
but in ri^ng or sinking, in turning, or even leaping out of the 
water. To answer these purposes, the pectoral fins Rerve, like 
oars, to push the animal forward ; they are placed at some little 
distance behind the opening of the gills; they are generally larj^e 
and strong, and answer the same purposes to the fish in the water, 
as wings do to a bird in the air. With tlie help of these, and hy 
their continued motion, the flying fish is sometimes seen to rise 
ont of the water, and to fly above a hundred yards, till, (atigued 
with its exertions, it is obliged to sink down again. Tliese also 
serve to balance the fish's h^d when it is too lui^ for the body, 
and keep it from tumbling prone to the bottom, an is seen in large 
headed fishes, when the pectoral fins are cut off. Next these are 
seen the ventral fins, placed toward the lower part of the body, 
under the belly ; these are always seen to lie fiat on the water, lii 
whatever situation the fish may be, and they serve rather to de|»res« 
the fish in its element, than to assist progressive motion. The 
dorsal flu is situated along the rid^ of the back, and serves to 
keep it in equilibrio, as also to assist its proeressive motion. In 
many fishes this iBmntiug ; but in all flat fishes it is very lai^, as 
the pectoral fin? are proportionably small. Thti tmal fin orcu|)ie» 
that part of the fish which liea bvtw^eo the anus and the tail ; and 
this serves to keep the fiith in itt* upVight or vertical situation. 
Lastly, the bul, which in some fisbes^is flut, and Irpright in others, 
seems the errand instrument of motion'! the fin" are nil but sub- 
servient to it, and give direction to its great impetus, by which 
the fish seems to dtu't forward witli so much velocity. To explain 
all tlii') by experiment, a carp is taken, aixl put into a large-aMk* 
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The. fiish, in a state of repose, spreads all its fins, and seems to 
rest mpou its pectoral and ventral fins near the bottom : if the fish 
fi>lds up (for it has the power of folding) either of its pectoral 
fins^ it mdiues to the same side ; folding the right pectoral fin^ 
the fisn inclines to the right side ; folding^ the left fin, it inclines 
to that side in turn. When the fish desires to have a retrograde 
motion^ striking with the pectoral fins in a contrary dhrectioii 
effectually, produces it. If the fish desires to turn, a blow from 
the tail sends it about ; but if the tail strikes both ways, then tlie 
motion is progressive. In pursuance of these observations^ if the 
dorsal and ventral fins be cut ofi, the fish reels to the right and 
left, and endeavours to supply its loss by keeping the rest of its 
fins in constant emplo}rment« If the ri^ht pectoral fin be cut off, 
the fish leans to that side ; if the ventrS fin on the same side be 
cut away, then it loses its e(]^uilibrium entirely. When the tail is 
citt o^, the fish loses all motion, and gives itself up to where the 
water impels it. 

From nence it appears, that each of these instruments has a 
peculiar use assigned it, but, at the same time, that they all con- 
spire to assist each other*s motions. Some fish are possessed of all, 
whose motions are yet not the swiftest ; others have but a part, and 
yet dart in the water with great rapidity. The number, the size, 
and the situation of the fins, therefore, seem rather calculated to 
correspond with the animal's figure, than solely to answer the 
purposes of promoting its speed. Where the head is large and 
heavy, there the pectoral fins are larse, and placed forward, to 
keep it from oversetting. Whare the n&A is small, or produced 
out into a small beak, and therefore not too heavy for tlie tail, the 
pectoral fins are small, and the ventral fins totally wanting. 
. As most animals that live upon land are furnished with a cover- 
ing to keep off the injuries of the weather, so. all that live in the 
water are Covered with a slimy glutinous matter, that, like a 
sheath, defends their bodies from the immediate contact of the 
surrounding fluid. This sut)stance may be considered as a secre- 
tion from the pores of the animal's body, and serving, not only to 
defend, but to assist the fish's easy progress through the water. 
Beneath this, in many kinds, is found a strong covering of scales, 
that, like a coat of mail, defends it still more powerfully ; and 
Mnder that, before we come to the muscular parts of the body, an 
oily substance, which supplies the requisite warmth and vigour. 

The fish, thus protected and fitted for motion in its natural 
element, seems as well furnished with the means of happiness as 
quadrupeds. or birds; but if we come to examine its faculties 
more nearly, we -shall find it very much their inferior. The sense 
of touching, which beasts and birds have in a small degree, the 
jfish, covered up in his own coat of mail, can have but little 
acqu^ntance with. 

The sense of smelling, which in beasts is so exquisite, and 
^unoBiS birds is not wholly unknot, scans given to fishes in a 
^ A 2 
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very moderate proportion. It is true that all fishes have one or 
more nostrils ; and ei*en those that have not the holes perceptible 
-without, yet have the proper formation of the bonea for smelling 
within. But BS air is the only aiedium we know for the distri- 
bution of odours, it cannot be supposed that thest animolH, resi- 
ding in water, can be possessed of any power of being affected by 
them. If they have any perception of smells, it must be in the 
same manner as we distinguish ny our taete ; and it is probable the 
oifoetory membrane in fisn serves them instead of a distinguishing 
palate: by this they judge of substances, that, from tincturing 
the water with their vapours, are thus sent to the nostrils of the 
fish, and no doubt produce some kind of sensation. This most 
probably must be the use of that organ in those animals; as other- 
wise there would be the instruments of a sense provided for them, 
without any power in them of enjoyment. 

As to tasting, they seem to make very little distinction ; the 
palate of most fish is hard and bony, and consequently incapable 
of the powers of relinquishing different substances. This sense 
among quadrupeds, who possess it in some degree, arises from the 
soft pliancy of the organ, and the delicacy of the skin which 
covers the instruments of tasting ; it may be considered in them as 
a more perfect and delicate kind of feeling : in the bony palate 
of fish, therefore, all powers of distinguishing are utterly biken 
away ; and we have accordingly often seen these voracious aninials 
swallow the fisherman's plummet instead of the bait. 

Hearing in Sshes is found still more imperfect, if it be found at 
all. Certain it is, that anatomists have not been able to discover, 
except in the whale kind, the smallest traces of an organ, either 
within or without the bead of fishes. It is true that in the centre 
of the bruin of some fit^es are found now and then some little 
Iwines, the number and situation of which are entirely accidental. 
These bones M. Klein has supposed to constitute the oi^n of 
hearing; but if we consider their entire dissimilitude to the bones 
that serve for hearing in other animals, we shall be of another 
opinion. The greatert number of fishes are deprived of these 
bones entirely ; some fish have them in small numbers, and others 
ill abundajice, yet neither testify any excellence or defect in hear- 
ing. Lideed, of what advantage would this sense be to animals 
tliot are incapable of making Uiemselves heard .' They have no 
voice to communicate with each other, and consequently have no 
need of an organ for hearing. Mr. Gouon, who kept some gold 
fishes in a vase, informs us, tluit wiiatcver noise he made he could 
neither disturb nor terrify them : he hallooed as loud as he could, 
putting a piece of paper between his mouth and the water to pre- 
vent the vibrations from affecting tjie surface, and the fishes still 
seeihed iaseilsihle ; but when tlie paper was removed, and the 
Mund Iwd its full play upon the water, the fishes seemed instantly 
to feel the chaiigi-, and shrunk to the bottom. From this we may 
Ifuni, Hot fi-,hti Lirt as dti.f as tlipy arc mute; an.i that wlifn they 
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stem to hear the <'ttll (if it uhiHtle or a btll itt the «l™ of a pond, 
it is rather the vibralionB of the sound that all'ect the wuter by 
which they are excited, than auy souuds that they hear, 

Seeing Hecms to be the sense fishes ure pmseased of in the grtut^ 
est degree ; and yet even this seems ohacure, it' we compure it tO 
that of other animaln. The eye in almoat iill tieh is covered witk 
the aawe transparent skin that covera the rest of the head, and 
which probably serves to defend it Lu the water, 3a they iire withont 
^e-lids. The globe is more depressed antwiorly, and is furnished 
behind with a muscle, which serves to lengthen or flatten it, nc- 
cordin^ to the necetsEities of the aniaial. The ciyntalline hunioiir, 
which in quadrupeds is flat imd of the shape ol a button mould, 
in fislu^ is as round as a pea, or sometimes oblong, like an egg. 
From all this it appenre that fish are extremely near-sighted, und 
that even in the water they can see objects at a very small distance. 
This distance mif^ht very easily be aacert^ned, by ct}m|)artng the 
refraction of bodies in the water with that formed by a lens that is 
afrfiericat. Tlioae unskilled in mathematical calculations will liave 
a genenil idea of this from the glasses used by near-sightvd people, 
linose whose ci^'stulline humour is too convex, or, in other words, 
I 4*» round, are always very near-^siffhted, and obliged to use con- 
re 'glasses to correct the imperlectiona of nature. The crystal- 
e-humour of fish is bo round tliat it is not in the power of any 
i touch leas of water, to correct their vision. This crystal- 
; humour in lishes all must lutve seen, being that little hard 
ea-tilce substance which is found in their eyes after boiling. In 
e natural state it is transparent, and not much harder than a 

I all this it appears, how far fish full behind terrestrial 
I in their sensations, and consequently in tJieir eDJoyments. 
n dieir brain, which is by some supposed to be of a size with 
y animal's understanding, shows that fish are inU'rior even to 
m in this particular. It is divided into three parts, surrounded 
jnth a whitish froth, and gives off nerves as well to the sense of 
s of smelling. In some fish it is grey, in otiters white; in 
it is flatted, in others round; but in all extremely small, 
tnpared to the bulk of the uiimal. 
i> Tnus nature seems to have fitted these animals with appetites 
d powers of an inferior kind, and formed them fur a sort of pas- 
; existence In the obscure and heavy element to which they are 
isigned. To preserve thdr own existence, and to continue it to 
'rposterity, fill up the whole circle of their pursuits and enjoy- 
: to these they are impelled rather b^ necessity than choice 
an mechanically excited to every fruition. Tneir senses are 
Eapable of making any distinctjons, but they drive forward in 
Wrsuit of whatever tliey can swallow, conquer, or enjoy. 
|i A ceaseless desire of food seems to give the ruling impulse ttk 
II tbar motions. This appetite impels them to encounter every 
iDger, and indeed their rapacity seems insatiable. Even when 
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taken out of the water, and almost espiring, they fjreedily fiwulhw 
the yery bait Iiy wliich they were allured to destruction. 

The maw is in ^erul ^aeed next the ntouth, and thoyfi;h jkif- 
newted of no sensible beat, is, liowever, endued nith a Hur|)riiiiit<; 
faculty of digestion. Its digestive power fleeniB in gome meaBtirc 
'to int'teose with the quitiitity of food it is supplied with, a single 
pike having been known to devour a hundred roachen tn three 
days. Its fjciUtics also are as extraordinary ; for it digests not 
only fish, but much harder aubatances, prawns, crabs, and lob- 
stern, shells end all. These the cod or the stui^^n will not only 
devour, but dissolve down, though their shells are so much harder 
than the sides of the stomach which contains them. This amazing 
feculty in the cold maw of fishes has justly excited the curiosity 
of philosophers, and has effectually overt»irned the system of those 
who supposed that the heat of the stomach was alone a sufficient 
instrument for digestion. The truth seems to be, and some ex- 
[jcriments of the skilful Dr. Hunter seem to evince, that there is 
a power of animal essimilation lodged in the stomach of all crea- 
tures, which we can riather describe nor define, converting the 
substances they swallow into a fluid fitted for their own peculiar 
support. This is done neither by trituration, nor by warmth, nor 
by motion, nor by a dissolving fluid, nor by their unite<l efl'orts; 
but by some principle in the stomach yet unknown, which acts in 
a different manner from nil kinds of artificial maceration. The 
meat taken into the stomach or maw is often seen, though very 
near being digested, still to retain its ori^nal form, and ready for 
s total dissolution, while it uiipears to the eye as yet untouched 
by the force of the stomach. This animal power is lodged in the 
maw of fishes in a greater degree that in any other creatures ; Iheii 
digestive powers are quick, and their appetites ever are craving. 

Vet though fish are thus hungry, and for ever prowling, no 
animals can suffer the want of food for so long a time. The gold 
and silver fish we keep in vases seem never to want any nourishment 
at all : whether it be that they feed on the water insects, too minute 
for our observation, or that water alone is a sufficient supply, is 
not evident ; but they are often seen for months without apiiareiit 
sustenance. Even the pike, the most voracious of fishes, will live 
ill & pond where there is none but himself, and what is more 
extraordinary, will be often found to thrive there. 

Still, however, fish are, of all other animals, the most voracions 
and insatiable. Whatever any of them is able to swutlow possesaed 
of life, seems to be considered as the most desirable food. Some 
that liave very small mouths feed upon worms and the syttmn of 
olJier fish; others, whose mouths are laiwn-, seek larger pi*y, it 
raattersnot of what kind, whether of another or their own. Those 
with the largest mouths pursue almost every thing that hns life, 
and often meet each other in fierce opposition, when the fish with 
the lai^^ swallow comes off with the victory. Hint devo 
antBgonist. 
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I Thus are tliey irritated by the continual de«irc of satisfying 
I tbeir Imnger ; oud the life of a fish, from tlie Hniitllest to the greaW 
I «n, is but one sL'ene of hostility, violence, Had evairion. But the 
I nnnKer fry titand no chance in the unequal combat ; and thci» 
I BBual way of escaping, is by swimming into those sh^tonit whera 
I the ji;reHti;T are unable or too heavy to pursue. There they betxime 
I invaders in turn, uiul liv« upon the spawn of larger tish, which 
I feey find floating upon the surfiire of the water. Yet tliere ara 
I' dangers attending them tii every place. Evm in the shallows, the 
I muscle, the oyiter, and the scallop, lie in ambush et the bottom 
I With titar shells o|)cn, and whatever little fish inadvertently 
I . ttitvockches into contact, they at once close their shells upon him, 
Land devour the imprisoned prey at their Insure. 

■ I Nor ii the pursnit of fishes, like that of tfnrestrial ffntmalii 
B.etmBned to a single region, or to one effort : shoals of one speei«« 
■Mlow tlwee of another through vast tracts of ocean, from the 
Btieini^ of the ]>ole even down to the equator. Thus the codi ■ 

■ from Ae banks of Newfoundland, pursues the whiting, which flia 
I btfore it even to the southem shores of Spain. The cachalot is 
Btlid, hi the same manner, to pursue a shoal of herrings, and ta ] 
Bvwnllow thonsands at a gnlp. 

■ )' This may be one cause of the annual migration of fishes from* 

■ line part of the ocean to the other ; but there are other motives, 
Vlriiich come in aid of this aho. Fishes may l>e induced to change 

■ Ae i^ace of their residence, for one more suited to their constitu- 
■tions, or more adapted to depositing their spawn. It is remarlc- 
Hiibte that no fish are fond of very cold waters, and generally 
H|h«quent those places where it is warmest. Thus, in summer, 
HAey are seen in greatest numbers in the shallows near the shore, 
Rvhere the sun has power to warm the water to the bottom ; on the 
Bbontrary, in winter, they are found towards the bottom in the deep 
Hn, for the cold of the atmosphere is not sufficiently penetrating 
n» reach ttiem at those great depths. Cold produces the same 
^M^ apon fresh water fishes; and when they an; often seen dead 
B|Aer severe frosts, it is most probable that ttiey have been killed 
Biqr the severity of the cold, as well as by their being excluded by 
^ne ice from the air. 

Hr All fish lire in the water, yet they nil stand in need of air for 
Bfteir support. Tho% of the whale kind, indeed, breathe uir in 
Bfte same manner as we do, and come to the surface every two or 
Ktfcree minutes to take a fresh inspiration; but those which continue 
^nntjrely under water are yet under a necessity of being supplied 
fcrith air, or they will expire in a very few minutes. We sometimes 
Bwe all the fish of a pond killed, when the ice every wliere covers 
Bhe surface of the water, and thuB keeps off the air from the sulv 
mncent fluid. If a hole be made in the ice, the fish will be seen to 
Kome dl to that part in order to take the benefit of a fresh supply. 
Inhotild ft carp m a large vase of water be placed under an aip- 
Kpamp, and then be deprived of its mi, during the operation a 
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number of bubbles will be seen standing on the suHkce of the 
fish's body ; soon after, the animal will appear to breathe swifter 
and with greater difficulty ; it will be seen to rise towards the sur- 
face to get more air; tlie ouhbles ou its Hur&ce b^n to disappear; 
the belly, that was before swoln, will then fell of a sudden, and 
the animal snks expiring and convulsed at the bottom. 

So very necessary ia air to all animals, but particularly to fish, 
that, as was said, th^ i-an live but a few minutes without it : yet 
nothing is more difficult to be accounted for tlian the manner in 
which they obtain this necessary supply. Those who have seen a 
fish in the water, must remember the motion of its lips and iti 
gills, or at least of the bones on each side that cover them. This 
motion in the animal is, without doubt, aiiali^;ouB to our breath- 
ii^; but it is not air, bat water, that the fi!<h actually sucke in and 
spouts out through tlie gills at every motion. The manner of its 
breathing is this : the fish first takes in a quantity of water by the 
mouth, which is driven to the gills ; these close and keep the 
water w swallowed from returning by the mouth, while the bony 
covering of the gills prevents it from going through them, until 
the animal has drawn the proper quantity of air (rom the body of 
water thus imprisoned ; then the bony covers open and give it a 
free passage, by which means also the gills again are opened, and 
admit a fresh quantity of water. Should the fish be prevented 
from the free play (^ its gilts, or should the bony covers be kept 
from moving, by a strins tied round them, the ammal would soon 
&I1 into conmlsious, ana die in a few minutes. 

But though this be the general method of explaining reKpirution 
in fishes, the difiiculty remains to know what is done with this air, 
which the fish in this manner separates from the water. There 
seems no receptacle for containing it ; the stomach hein;; the chief 
cavity within the body, is too much filled with aliment for that 
purpose. There ia indeed a cavity, and that a pretty large one, I 
mtsn the lur-bladder, or swim, which may serve to contain it for 
vital purposes ; but thut our philosophers have long destined to a 
very different use. The use universally assigned to the air-bladder 
is the enabling the fish to rise or sink in the water at pleasure, as 
that is dilated or compressed. The use assigned by the ancients 
for it, was to come in aid of the lungs, and to remain as a kind 
of store-house of air to supply the animal in its necessities, I 
owii my atta<'hment to this last opinion ; but let us exhibit both 
with their proper share of evidence, and the reader must be left to 
determine. 

The air-bladder is described as a bag filled with air. sometimes 
composed of one, sometimes of two, and sometimes of three divi- 
sions, situated towards the back of the fish, and opening into the 
maw or gullet Those who contend that this bag is designed for 
niising or depressing the fish in the water, build upon the M- 
lowing experimeuL A carp being put into the air-pump, and the 
ur exmusted, the bladder is said to expand itself to such a degree. 
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that the lish iiwells in nn extraordinary manner til] the blitdder • 
bursts, aiid tiiun the fish fiinka and ever after continues to erawl at I 
the bottom. On another oocusion, the air-bladder was pricked ] 
I Vid wounded, ivhich let out its air ; upon which the lish sunk t^ | 
L.1^ bottom, and was not seen to rise after. From thmce it is 
^ inferred, tlwt the use of the air-bladder must be by swelling, at ,, 
L the will of the animal, thus to increase the surface of the fish's I 
L body, and thence diminishing its specific gravity, to enable it to 1 
[ rise to the top of the water, and keep there at pleasure. On the J 
l contrary, when the fish wants to descend, it is, say they, but to ! 
». exhaust this bladder of its iiir ; and the fish being tlms rendered ■ 
t •■limmer and heavier, consequently sinks to the bottom. ' ' I 

L Such is the account given of the use of the air-bladder, no part J 
I «f which seems to me well supported. In the first place, thou^ ] 
L tiothing is more certain than that a carp put into the air-pump \ 
h iriU swell, yet so will a motive or a frog, and these we know to i 
I luve no air-bladders. A carp will liae to the surfiice ; but so will ' | 
L flll fish that want air, whether they have an ajr-bladder or not^ ' 
I The ^r-bladder is said to burst in the experiment, but that I 
I deny. The air-bladder is indeed found empty, but it lias sulfered I 
I no laceration, and maybe distended . by being blown into, lik^ 1 
L oay oCaer bladder that is sound. The fish, after the expfrimeitfj 
I i grant, continues to creep at the bottom ; and so will all iisb that I 
L are sick and wounded, which must be the case with this after such | 
I Bu operation. Thus these iacts prove nothing, hut that, when tIJS j 
I fish IS killed in an air-pump, the air-bladder is found exhausted ; J 
I and that it will naturally and necessarily be ; for the drain of nf J 
L i^ which tile fish is supplied in the natural wuy, will necessari^f^ 
L obU)^ it to make use of all its hidden stores ; and as there ii 
m coiomuiucation between the gullet and the air-bladder, the u 
L wluch the latter contains will thus be obviously drawn away, _ 

I dtill farther, how comes the air-bladder, according to their hypo- 
I thesis, to swell under the experiment of the air-pump ? WImt is 
I it that closes the aperture of that organ in such a manner as at last 
L to burst it; or what necessity has the fish for dilating it to that 
. nolent degree? At most, it only wants to rise to the surface; 
and that the tinh can easily do without so great a distension of the 
wr-bladder. Indeed it should rather seem, that the more the air 
was wanted without, the less necessity there was for its being 
uselessly accumulated within; and to make the modem system 
coDsisteut, the fish under the air pump, instead of permitting its 
bladder to be burst, would readily give up its contents, which, 
upon their supposition, all can do at pleasure. 

But the truth is, the fish can neither increase nor diminish the 
quantity of air in its air-bladder at will, no more than we can that 
which IB contained in our stomachs. The animal has no one 
imuscle, much less a pair of muscles, for contracting or dilating 
this organ; its aperture is from the gullet, and what iiir is put into 
it must remain ^ere, till the necessities, and not the will, of the 
animal call it forth as a aupply. 
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But to put the matter past a doubt, many fish arc ('uTiiished 
with an air-bladder that contirmulty cruwl at the bottom, Midi a» 
the eel aiui the flouiidt^r; aiul many more are entirely without any 
bladder, that swim at mse in every depth, Kuch hh the Riicbory 
and fresh-water f^ud^^eoa •. Indeed, the number of titih that want 
this organ is alone sufficient proof that it is not so necesHary for 
the purposes of swimming; and as the vetitml fins, which in all 
fish lie flat upon the water, sean fully suffioient to keep thein at 
ait depths, 1 see no great occasion for this internal philosophical 
apparatus for nusiog and depressing them. Upon the whole, the 
air-bladder seems adapted for dilFerent purposes than that of kee ~ ** 
ing the fish at ditftrent depths in the water; but whether it 1 
eup|>ly them with air when it is wanted from without, or for ' 
other purpose, 1 will not take upon me to determine. 

Hitherto we havti seen fish in every respect inferior to 
uiiimals; in the simplicity of their conformation, in their sei 
and their eBJoymeiits ; but of that humble existence which t 
have been granted by nature, they have a longer term than u 
other class of animated nature. " Most of the disorders i 
to mankind," says Bacon, " arise from the changes and alteratioitttJ| 
of the atmosphere ; but fishes reside in an element little subject V 
cltange; theirs is an uniform existence ; their movementB are 
out etfort, and tlwir life without labour. Their bones also, \ 
are united by cartilages, admit of indefinite extension ; and t 
different ^zes of animals of the same kind among fishes art 
various. They still ktep growinf^; thar bodies, instead of s< 
ing the ligidity of n^, which is tiie cause of natural dec 
land animals, still continue increatang with fresh supplies ; a 
thu body grows, the conduits of life furnish their stores in greata 
abundance. How long a fish, that seems to have 8car<:e anyboundli 
put to its growth, continues to live, is not ascertnined ; perhapi' 
tlie life of a man would not be long eiioug;h to measure that 41 
the smallest," 

There have lieen two methods devised for determining the t 
of fishen, which are more ingenious than certain ; the one in 
the circles of the scides, the other by the transverse section of ti 
back bone. The first method is this : When a fish's scale is ex. 
mined through a microscope, it will be found to consist of t 
number of circles, one drcle within another, in son 
resembling those which appear upon the transverse section of# 
tree, and supposed to ofier the same information. For as in treT 
we can tell toeir age by the number of their circles, so in fishes H 
can tell theirs by the number of tlieir circles iu every scale, Tt^kflM 
ing one ring for every year of the animal's existence, 
method, M. Button found a carp, whose scales he exan 
be not less than a hundred years old ; a thing almost in 
had we not severul accouuts in other authors which tend to o 
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the diBi-overy. Gesnei- brings us an instance of one of the saiHC 
a^'i aixl Albertus of one more tliiui double tliut period. i 

The age of the skate and tite my, tlut want *i»ks, mny be 
^nown by the other method ; whieli is, by •ejMrutiii^ the joints I 
I of the back-bone, and thtni minutely obeeryii^ the numlier lOf ' 
I rings nbich the surface where it wae Joined exhibits. By this the 
I fish'fl Hge is suid to bii known, and perliaps with as much certuintjr 
I ■■■ in the-former instance. 

I ^ But how unsatislitctoiy Hoetrer these mai'ks may be, we have no 
I veaeoii to doubt the great a^ of some tishes. ThoK that have 
I -ponds, often know the oldest by their superior size. But the 
U tengevi^ of tht.'se animals is nothing when compared to their 
I fecundity. All sorts, ti few of the larger onia excepttxl, multiply 
I their kiiiu, some by hundreds, aud sonie by millions. There un; 
I «Dnie that bring forth their yoang alive, ana. tome that only pn>- 
I d«ce e|^ [ iJie former are rather tlie Itust fruitful, yet even these 
I are seen to produce in great ubundance. The viviparous bleuiif, 
I Air instance, brini^ forth two or three hundred »t a time, all alive, 
L«nd playing round the parent together. Those who exclude thw 
I ^wogenr in a more imperfect stiite, and prutluce e^^ which th^ 
i.«re obliged to leave Ut chance, either on the botimn at the edgp . 
I "of the water, or Hoating on the surfece where it is deeper, are all I 
I Inach more pmlilic, and seem to proportion their stock to tke j 
r -thager there is of its consumption. Of these eggs thus deposited, I 
Liintrce one in a hundred brings forth an animal i they are devoureil 
Vby all the leseer fry that frequent the shores, by aquatie birds near 
Wme niargin, and the larger tish in deep wateri Still, however, , 
KAere are enough for supplying the deep with inhabitants ; aud, 
EiAotwithstanding their own rapacity, and that of fowls of various 
Btribes, the numbers that escape are sufKcient to relieve the wants 
v«r a Tery considerable part of mankind. Indeed, when we eon- , 
K «der the numbers that a single fish is capable of producing, tl)e > 
klKnount will seem astonishing. If, for instmce, we sltould tie 
K told of a being so very prohtic, that in a single season it could ' 
I bring forth a» many of its kind as there are inhabitants inEnghuid, 
K it wrmld strike us with surprise ; yet a single cod produces full 
KfAat initnber. The cod spawns in one season, as Leweuhoeck 
l-ttsures us, above nine million of eggs or peas contained in one 
l-«ngleroe. Tlie flounder is commonly known to produce above 
I one milliou ; and the mackerel above five Imndred ttiousaud. Such 
K-BR ainaxing incmise, if permitted to come to maturity, would 
m «verstock naturtj, and even the ocean itself would not be able to 
I.Vontain, much less to provide for, the half of its inhabitants. But 
K two wise pwrposes are answered hy this amazing increai«e; it pi«- 
rierves the species in the midst of numberless enemies, and serves 
I to ftimish the rest with a sustenance iidapted to their nature. 
E Fiihea seem, all except the whale kind, entirely divested «f J 
ft-thoBe pareutal solicitudes which so stron<;ly mark the manners J 
Bfif the more perfect terrestrial animals. How fur they copu^te, j 
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IS yet a doubt; for though they aeem to join, yt;t the mnle 
is not furnished with any esttmul iriBtrument of geiiemtion. It is 
said by some, that his only end in that uction is to emit his impreg- 
nating milt upon the eggs that at that time fall from the female. 
He is said to be Been pursuing them as they float down the stream, 
and carefully impregnating them one utter another. On some 
occasions also the females dig holes in the bottom of rfvera and 
ponds, and there deposit their spawn, which ia impregnated by the 
male in the same manner. All this, however, is very doubtful : 
what we know with certainty of the matter, and that not discovered 
till very lately, is, that the male has two oipms of generation that 
open into the bladder of urine, and tliat these organs do not opeu 
into the rectum as in birds, but have a peculiar aperture of their 
own *. These organs of generation in the male are empty at some 
seasons of the year; but before the time of spawning they are 
tur^d with what is called the milt, and emit the fluid proper for 
impregnation. 

Fish have different seasons for depositing their spawn : some, 
that live in the depths nf the ocean, are said to choose the winter 
months; but, in general, those with which we are acquainted 
choose the hottest months in summer, and prefer such water as is 
somewhat tepified bj- the beams of the sun. They then leave the 
deepest parts of the ocean, which are the coldest, and shoal round 
the coasts, or swim up the fresh water rivers, which are warm as 
they are comparatively shallow. When they have deposited their 
burdens, they then return to their old stations, and leave their 
nascent progeny to shift ibr themselves. 

The spawn continues in its egg state in some fish longer than in 
others, and this in proportion to the animal's size. In the salmon, 
for instance, the young animal continues in the e^ from the 
beginning of December till the beginning of April ; the carp con- 
tinues in the ^g not above three weeks; the little gold-fish irom 
China is produced still quicker. These all, when excluded, at 
tirst escape by their minuteness and agility. They rise, sink, and 
turn much readier than grown fish ; and they can escape into very 
shallow waters when pursued. But, with all their advantage, 
scarcely one in a thousand survives the numerous perils of its 
youth. The very male and female that have given them birth, are 
equally dangerous and formidable with the rest, forgetting all 
relation at their departure. 

Sueh is the general picture of these heedless and hungry crea- 
tures : but there are some in this class living in the waters, that 
are possessed of finer organs and hieher sensations ; that have all 
the tenderness of birds or quadru]>eds for their young ; that nurse 
them with constant care, and protect them from every injury. Of 
this class are the Celaceout tribe, or the fishes of the whale kind. 
-There are others, though not capable of nursing their young, yet 

• Vide Gdinnii dc Gtncraliont Pincium. 
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that brin^ them alive into the world, and defend them with courage 
and activity. These are the Cartilaginous kind^, or those who 
have gristles instead of bones. But tne fierce unmindful tribe we 
have been describing, that leave their spawn without any protec- 
tion, are called Spinous or bony kinds, from their bones resembling - 
the sharpness of thorns. 

' Thus there are three grand divisions in the fish kind ; the ee^ 
taceous^ the cartile^inous^ and the spinous; all differing from 
each other in their conformation, their appetites, in their bringing 
forth, atid in the education of their young. These three great dis- 
tinctions are not the capricious difrerences formed by a maker of 
systems, but are strongly and finihly marked in nature. These 
are the <]Qstinctiond of Aristotle ; and they have been adopted by 
mankind ever since his time. It will be necessary, therefore, to 
give the history of each of these in particular ; and then to range, 
under each head, those fishes whose history is the mo!st remarkable, 
or, more properly speaking, those of which we have any history. 
For we shall find, when we come to any of the species in particu- 
lar, how little can be said of their habits, their stations, or method 
of propagation. 

Much, indeed, can be said of them, if considered relatively to 
man ; and large books have been written of the manner of taking 
fish, or of dressing them. Apicius is noted for having first 
taught mankind to suffocate fish in Carthaginian pickle, and Quin 
fi)r giving a sauce to the John-dory ; Mrs. Glasse is famous for the 
eel-pie, and Mr. Tull for his invention of spaying carp to give it 
a finer -flavour. In this manner our cooks handle the subject. On 
the other hand, our physicians assure us that the flesh of fishes 
yields little nourishment, and soon corrupts ; that it abounds in a 
gross sort of oil and water, and hath but few volatile particles, 
which renders it less fit to be converted into the substance of our 
bodies. They ate cold and moist, and must needs, say they, pro- 
duce juices of the same kind, and consequently are improper to 
strengthen the body. In this diversity of opinion, it^is the wisest 
way to eat our fish in the ordinary manner, and pay no great 
attention to cooks or doctors. 

I cannot conclude this chapter without putting a question to the 
learned, which I confess, I am not able to resolve. How comes 
it that fish, which are bred in a salt elemeiit, have yet no salt to 
the taste, or that is capable of being extracted from them ? 
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CHAPTER H. 

OF CETACEOUH FISHEB It* ilEV'£R^f,. 

As on land there are some onltTs of uutinuls tliat seeni rornM.-d 
to fommond the rest, with greater powers and more various in- 
sitincts, 80 in the ocean there are fiabes whiih seem formed u|>on a 
nobler plan than others, and that, to their fixhy fonii. Join the 
uppetit^ and the conformation of i^uadrupeUa. ThciM! uru all of 
the cetaceout kind ; and so much raised abore their fellotrit of the 
deep, in their appetites and inslJnetH, that aluioHt all our modern 
naturalists have iUirly excluded them from the finny tribes, and 
will have them called, not fishes, but jjreat heasta of tlte ocean. 
With them, it would be ae improper to say men go to Greenland 
fishing for whale, as it would be to say tiiat a itportsmini j^ofs to 
Bkckwull a-fawlin){ for mackerel. 

Yeti notwithstanding philosopher*, mankind will always have 
their own way of talkinti; ; and, for mv own part, I think them 
here in the right. A dliferent formation of the lungs, stomat^h, 
and intestines, a different manner of breathing or propagating, are. 
not sufficient to counterbalance the great obviouB aiialojjy which 
these animals bear to the whole finny tribe. They are shaped us 
other fishes ; they swim with fins; they are fuitirely naked, without 
hair; they lire in the water, though they come up to bi«(tlte; 
they are only seen in the depths of the ocean, and never come 
upon shore but when forced thithet. These sure are sufficient to 
plead in favour of the gttneral denomination, and acquit mankind 
of error in ranking them with their lower companions of tlie 

But still they are as many degrees raised above otlier fishes in 
their nature, as they are in general in their size. This tribe is 
composed of the Whale and its varieties, of tlie Cachalot, the 
Dolphin, the Grampus, and the Porpoise. All tliese resemble 
quadrupeds in their interual structure, and in some of their appe- 
tites and aifections. Like quadrupeds, they have lungs, a midrib, 
a stomach, intestines, liver, spleen, bladder, and parts of genera- 
tion : their heart also resembles tliat of quadrupeds, with its 
partitions closed up as in them, and driving red and warm blood 
m circulation through the body. Tn short, every internal part 
bears a most striking similitude ; and to keep these parts warm, 
the whole kind are also covered between the skin and tlie muscles 
with a thick coat of fat or blubber, which, like the bacon-fat of a 
hog, keeps out the cold, renders their muscles glib and pliant, 
and probably makes them lighter in swimming. 

As these animals breathe the air, it is obvious that they cannot 

. bear to be any long time under water. They are constrained, 

therefore, every two or three minutes, to come up to the surface to 

take breath, as well as to spoilt out through their nostril, for thq 

liave but one, that water which they sucked in while gaping f 
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tjidr Pi^* ThiB. conduit, by which- they breathe, and also thfow 
out uie waster, is placed io the head, a little before the brain. 
Though externally the hole is but single, it is internally divided 
by a bony partition, which is closed by a sphincter muscle on the 
insid^ that* like the mouth of a purse, shuts^it up at the pleasure 
of the animal. There is also another muscle or valve, which pre-, 
vents the watear from going down the gullet. When therefore the 
animal takes in a certain quantity of water, which is necessary to 
be (Mseharged and separated from its food, it shuts the mouthy 
closes the valve of the stomach, opens the sphincter that kept the 
nostril dosed, and then breathing strongly from the lungs, pushes 
tbe water out by the effort, as we see it nse by the pressure of air 
in a fire-engine. 

The senses of these animals seem also superior to those of other 
fishes. The eyes of other fishes, we have observed, are covered 
only with that transparent skin that covers the rest of the head ; 
but in all the cetaceous kinds it is covered by eye^lids, as in man.. 
This, no doubt, keeps that organ in a more perfect state, by> 
^viog it intervals of relaxation, in which all vision is suspended. 
The other fishes, that are for ever staring, must see, if for no other 
reason, more feebly, as their organs of siffht are always exerted. 

As for hearing, these also are furnished with the internal instru*^ • 
ments of the ear, although the external orifice nowhere appears. 
It is most probable that this orifice may open by some canal^ 
resembling the Eustachian tube, into the mouth ; but this has not 
as yet been discovered. 

Yet nature sure has not thus formed a complete apparatus for 
hearii^, and denied the animal the use of it when formed. It ia 
most Ukely that all animals of the cetaceous kind can hear, asi 
they certainly utter sounds, and bellow to each other* This vocal: 
power would be as needless to animals naturally deaf, as glasses to 
a Bian that was. blind. 

But it is in the circumstances in which they continue their kind, 
that these animals show an eminent superiority. Other fish deposit 
their spawn, and leave the success to accident ; these never produce 
above one young, or two at the most ; and this the female suckles 
entirely in the manner of quadrupeds, her breasts being placed, 
as in the human kind, above the navd. We have read many 
fabulous accounts of the nursing of the demi-gods of antiquity, 
of their feeding on the marrow of lions, and their being suckled 
by wolves ; one might imagine a still more heroic system of nutri- 
tion,' if we supposed that the young hero was suckled and grew 
strong upon the breast milk of a she^wliale ! 

The whale or the grampus are terrible at any time, but are 
fierce and desperate in the defence of their young. In Waller's 
beautiful poem of the Summer Islands, we have a story, founded 
upon ftct, which shows the maternal tenderness of these animals. 
fiMT. their ofispring. A whale and her cub had got into an arm 
of the sea, where, by the desertion of the tid^ tb^y wer'? enclosed. 
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on very side. The people from shore soon saw their situation, and 
drove down upon them in boats, with such weapons a.i the urfreiit 
occasion offered. The two animals were soon wounded in several 
places, and the whole »eu round was tinctured with their blood. 
The whales made several attempts to escape ; and at last the old 
one, by its superior strength, fonwd over the shallow into the 
depths of the ocean. But Uiough in safety herself, she could not 
bear the dan^r that awaited lier young one ; she therefore rushed 
in once more where the smaller animal was imprisoned, and re- 
solved, when she could not protect, at least to share its danger. 
The story ends with poetical justice ; for the tide coming in, 
brought off both in safety from their enemies, though not without 
sustaining an infinite number of wounds in every paii- 

As to the rest, the distinctive marks'of this tribe are, that the 
number of their fins never exceed three; namely, two pectoral fins, 
and one back fin ; but in some sorts the last is wanting. These 
fins differ very much from those of other fishes, which are formed 
of straight spines : the fins of the cetaceous tribe are made up of 
bones and muscles ; and the skeleton of one of their fins very 
much resembles the skeleton of a man's hand. Their tales also are 
different from those of all otlier fish : they are placed so as to lie flat 
on the surface of the wafer ; while the other kinds have them, as 
we every day see, upright or edgeways. This fiat position of the 
tail in cetaceous animals, enables them to force themselves suddenly 
to the surface of the water to breathe, which they are continually 
construned to do. 

Of these enormous animals some are without teeth, and properly 
called whales ; others have the teeth only in the lower Jaw, and are 
called, by the French, cachalots ; the narwhal has teeth only in 
the upper jaw ; the dolphin's teeth, as well as those of the por- 
poise and grampus, are both above and below. These are the 
marks that serve to distinguish the kinds of this enormous tribe 
from each other, and these sliall serve to guide us in giving their 



CHAPTER III. 

OF THE WHALE, PROPERLV SO CALLED, AND ITS VAR.ICTIES. 

If we compare land animals, in respect to magnitude, with tliose 
of the deep, thw will apfjear contemptible in the competition. 
It is probable, indeed, that quadrupeds once existed much lai^r 
than we find them at present. From the skeletons of some that 
have been dug up at different times, it is evident, that there must 
have been terrestrial animals twice as large as the elephant ; but 
creatures of such an immense bulk required a proportionable 
extent of ground for subsistence, and, by l>elng rivals with meo , 
for large territory, they must have been destriiyed in the contest. ; 
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Btii it is n6i 0iitjf tip^'l^iMtd thftt itsMi hafiA e^Med lils j^Wer oF 
d^rcr^ing th^ Tai^ tiribie^ df afiitnifed imtafe ; he has ett^nded 
his em>rts even in the midst of the ocean, and Yaa cut olF num- 
bers of tho^le ^notinotis animals ihftlt had perhatra existed ibr ages* 
We now no i6nger he^r of wIMes two hundred and t#o hfmdi^ 
and fifly feet long, which we f^^ certain Were otteii seen abflout two 
centnrie^ cig;b. They have all been destirdyed by the skill of man- 
kind; and thj&'9^ie$ is now dwindled into' a race of diminntiye 
animdls, ftfnk tniVty to abbot eighty feet long. 

The northern* tea^' Were once me r^on to which the g^reatest o^ 
these animals resoHed; but so gi^t has been the slaughter of 
whdles for mojr^ than two ages, 3iat they begin to grow thinner 
every day, aUd those that are routtd there seem, from their size; 
not totik^ tb ifvelr fioSi diinensi6ns. The greatest whales resort to 
placed whi^ ihef have me leastt disturbdnce ; to those seas that arer' 
on the cfppbiSit side of the ^bbe, near the south pole. In tliat 
patt-of the wotld there are still to be seeti wh&les that are above a' 
httiidml sciili ti^ feet long; atid perhaps even longer might be 
fcnkid ih t!h69& Idtlttld^ nedlr the south pole, to which we have not 
as yet ventiiredl 

Taking the Whale, hbwever, at thie ordinary size of eighty ijeet 
long and twenty feet high, what an enormous animated mass mustf 
it appear ti> the' spectatoir ! With what amazement miist it strike 
him to behtA^ sd |i^t' a Creature gafaibblltiij? in tire deep with the 
eas^ and'iCgility of the smallest aniinal, and nlaking its way witfi 
incredible swiftness T This is a sight which is very common to 
those who fi^nent th^ northern or siouthern oceaii. Yet thou^ 
this bewohd^rfiil, perhaps still gHeatier Winders ire concealed in' 
the deep, which we have not had opportunities of exploring. 
These large animals at^ obliged to sh^ themselves in order to take 
breath ; mit Who^ knows the size of thbse that are fitted to remain 
for ever iiilder« water, and that have been increasing in magnitude 
for centuries ? To believe all that has been said of th^ sea serpent, 
or the KrakfeUj wbuld b^ credulity ; to reject the possibility of 
Aeir existiBildg, would be presumption. 

The whale is the largest aniilial of Which we hihrie any <^rtaiiy 
infbnnatibh; and the various purp6ses to which, whto tAken, its 
different puits art* Cbiivertfed, Iwive brought us tolerably a(;qiiilihted' 
with itar history. Of th^ whafe, properly* s6 called, there tfrie no 
less than- seven different kinds, cAl distthguishedfrom ea(:fy oth^t' 
by their ig*tCTnal' figure or internal conformation. The Greaf 
Greenland AVbale, withoiit a back-fin, and black on the back ^ 
the Iceland Whale, without a[ back-fin, and whitish cni iht back; 
the N"ew-England Whale, with a hump on ttie back ; the 
Whale, with six humps on the back; tfie Pin-fish, with a "fin 
on the- back near the tail; the Pike-headed Whale, and the Round-'' 
lipped Whale. All'these differ from each other in figure, as theit* 
names oblaously imply. Th^y differ' also in their manner of liv- 
ing; the fin-fish having a larger swallow than the rest, being moi^ 

Vol. III.— No. II. B 



the 



la HISTORY OE 

ftctive, slender, and fierce, aiid living chieQy upon herringe. How- 
ever, they are none of them very voracious ; and if compared ta 
the Cachalot, 'that euornioua tyrant of the deep, thty upptair 
hannleas and gentle. The history of the rest, tlierel'ore, may be 
comprised under that of the great common Greenland whale, with 
whicii we are best acquainted. 

The Great Greenland Whale is the fish, for taking which there 
are such preparations made in different parts of Europe. It in a 
large heavy animal, and the head alone makes a third of its bulk. 
It is usually found from sixty to seventy feet long. The fins 
on each side are from five to eight feet, composed of bones and 
muscles, and sufficiently strong to give the great mass of body 
which they move, speed and activity. The tail, which lies flat ou 
(fce water, is above twenty-four feet broad, and, when the tisli lies 
on one side, its blow is treinendnus. The skin is smootli and 
blaok, and in some places marbled with white and yellow, wliii'h, 
funning over the surface, has a very beautiful effecL This 
marbling is particularly observable in the fins and the tail, lu the 
figures which are thus drawn by nature, fancy often forma the 
pictures of trees, landscapes, and houses. In the tail of one that 
was thus marbled, Ray tells us that the number 122 was figured 
evenly and exact, as if done with a pencil. 

The whale makes use only of the tail to advance itself forward 
n the water. This serves as a great oar to push its mass along; 
and it is surprising to see with what force and celerity its enormous 
bulk cuts throngh the ocean. The fins are only made use of for 
turning in the water, and giving a direction to the velocity im- 
pressed by the tjiil. The female also makes use of them when 
pursued to bear off her young, clapping them on her buck, and 
supporting them by the hns on each side from iiilling. 

The outward or scarf akin of the whale is no thicker than parch- 
ment ; but this removed, the real skin appears, of about an inch 
thick, and covering the iat or blubber that lies l>eneath : this is 
from nght to twelve indies in thickness, and is, when the fish is in. 
health, of a beautiful yellow. The muscles lie beneath, and these, 
like the flesh of quadrupeds, are very red and tough. 

The cleft of the moudi is above twenty feet long, which is near 
one third of the animal's whole length ; and the upper jaw is fur- 
nished with barbs, that lie like the pipes of an organ, the greatest 
in the middle, and the smallest to the sides. These compose the 
whalebone, the longest spars of which are found to be not less than 
eijfhteen feet ; the shortest, being of no value, are thrown away. 
TTie tongue is almost immoveably fixed to the lower jaw, sfeminj; 
out; great lump of fiit; and in fact it fills several hogsheads with 
blubber. The eyes are not lar^r than those of an ox; and whni 
the crystalline hnn^our is dried, it does not appear larger than a 
pea. They, are placed towards the back of the head, being the 
most convenient situation for enabling them to see liuth before and 
behind, us also to see over them, where tlurir food is priniif 
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fbnnd. They are guarded by eye-lids and cye-lasheB, as in qua- 
drupeds ; and they seem to be very sharp-sighted. 

Nor 18 their sense of hearing in lets perfection, for they are 
warned at jgreat distances of any danger preparing against tli»n. 
It would seem as if nature had designedly g^ven them these advan- 
tages, as they multiply little, in order to continue their kind. It 
is true, indeed, that the external oi^an of hearing is not per- 
ceptible, for this might only embarrass them in their natural 
element ^ hut asr soon as the thin scarf-skin above-mentioned is 
removed, a black spot is discovered behind the eye, and under 
that is the auditory canal, that leads to a regular apparatus for 
hearing. In short, the animal hears the smallest sounds at very 
great distances, and at all times, except when it is spouting water, 
which is the time that the fishers approach to strike it. 

These spout-holes or nostrils, in all the cetaceous tribe, have 
been already described : in this whale there are two, one on eacli 
side the head before the eyes, and crooked somewhat like the holes 
on the belly of a violin. From these holes this animal blows the 
water very fiercely, and with such a noise that it roars like a hollow 
wind, and may be heard at three miles distance. When wounded, 
it then blows more fiercely than ever, so that it sounds like the 
roaring of the sea in a great storm. 

We have already observed, that the substance called whalebone 
is taken from the upper jaw of the animal, and is very different 
from the real bones of the whale. The real: bones are hard, like 
those of great land animals, are very porous, and filled with marr 
row. Two great strong bones sustain the under lip, lying against 
each other in the shape of a half-moon ; some of these ore twenty 
feet long : they are seen in several gardens, set up against each 
other, and are usually mistaken for the ribs of this animal. 

Such is the ^neral . conformation and figure of this great in- 
habitant of the deep, the precise anatomy of which has not been 
yet ascertained. In those places where they are caught in greatest 
abundance, the sailors are not very curious as to the structure 
of the yiscem ; and few anatomists care to undertake a task, where 
the operator, instead of separating with a lancet, must cut his way 
with an axe. It is as yet doubted, therefore, whether the whale, that 
in most points internally resembles a quadruped, may not have one 
great bowel fitted entirely for the reception of air, to supply it when 
constrained to keep longer than usual at the bottom. The sailors 
universally affirm that it has ; and philosophers have nothing but 
the analc^ of its parts to oppose to their general assertions. 

As these animals resemble quadrupeds in conformation, so they 
bear a strong resemblance in some of their appetites and manners. 
The female joins with the male, as is asserted, more humanOy and 
once in two years feels the accesses of desire. 

Tlieir fidelity to each other exceeds whatever we are told of even 
the constancy of birds. Some fishers, as Anderson informs us, 
having struck one of two whales, a male and a female, that were 

B 2 
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single blow of the tail, by which all went to the bottom. The 
other still attended its companion, and lent it every atiustauee, till 
at last the fish that was struck sunk under t)ie number of itK 
woundx, while its fnithfiil asEociate, disdaining to survive the Iohs, 
with great bellowing stretched itself upon tJie dead fiiih, and shared 
its fiite. 

The whale goes with young nine or ten months, and Ik then 
fatter than usual, particularly when near the time of bringing 
forth. It is said that the embryo, when first perceptible, is about 
seventeen inches long, and white; but the cub, when excluded, is 
black, and about ten feet long. She generally produces one young 
one, and never above two. When she suckles her young, she 
throws herself on one side on the surfece of the sea, and tlie young 
one attaches itself to the teat. The breasta are two, generally hid 
within the belly ; but she can produce them at pleasure, so as to 
stand forward a foot and a half or two feet ; and the teats are like 
thoseofacow. In some the breasts are white ; in others speckled; 
in all tilled with a large quantity of milk, resembling that of land 
animals. 

Nothing can exceed the tenderness of tlie female for her off- 
spring J she carries it with her wherever she goes, and when hardest 
pu^ued, keeps it supported between her fins. Even when 
Wounded, she still clasps her young one ; and when she plunges 
to avoid danger, takes it to the bottom, but rises sooner than usual; 
to give it breath again. 

The young ones continue at the breast for a year, dining which 
time they are called by the sailors short-lmads. They ar« then 
extremely fet, and j;ield above fifty barrels of blubber. The 
mother, at the same time, is equally lean and emaciated. At the 
age of two years they are called tiuntt, a» they do not thrive much 
immediately after quitting the breast ; they then scarce yield above 
twenty, or twenty-KinF barrels of blubber : from that time forward 
they are called ikntl-fiak, and their age is wholly unknown. 

Every species of whale ]>ropagates only with those of its own 
kind, and does not at all mingle with the rest : however, they are 
generally seen in shoals of diftferent kind* together, and make their 
migrations in large companies from one ocean to another. They 
are a gregarious animal, which implies their want of mutual de- 
fence agauist the invasions of smaller, hut more powerful fishes. 
It seems astonishing, therefore, how a shoal of tltese enormous 
animals find subsistence together, when it would seem tliat the 
supplying even one with food would require greater plenty thim 
the oreau could furnish. To increase our wonder, we not only see 
them herding togetlier, but usually find them flitter than any other 
imimals of whatsoever element. We likewise know that they fim- 
not swallow large fishes, as their throat is so narrow, that an animal 
larger than a herring could not enter. How then do tJiey subsiirt 
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and gffow 8^ fet ? A small ingect which is seen floating in those 
sea8» amd whidi Liniuras terms ihe Medusaf is sufficient for this 
a«ipply. These insects are black, and of the sice of a small beaii« 
amd are sometimes seen floating in clusters on the sur&ce of the 
WBtet* They afe of a round form, like snails in a box, but they 
have wtogs, which are so tendei^ that it is scarcely possible to 
txmch €tkem without breaking. These serve rather for sminuning 
than fljrhtg; and the little aninud is called by the Icdanders the 
Wm^shckiiui which signifies the whale*s provender. They have 
the taste of raw muscks^ and have the smell of burnt sugar« 
These are the food of the whale, which it is seen to draw up in 
great numbers with its huge jaws, and to bruise between its bwrbs» 
which are always found with several of these sticking among 
them. 

This is the simple food of the great Greenland whale ; it pursues 
BO other ttdimal, leads an inoffensive life in its dement, and is 
harmleBS in proportion to its strength to do miscluef. There seems 
to be an analogy between its manners and those of the elephant* 
They are both the strongest and the largest animals in their respec* 
tive elements ; neither oner injiiry, but are terrible when provoked 
to resentment. The fin-fish indeiad, in some measure diraers from 
the g^reat whale in this particular, as it subsists chiefly upon heiw 
rings, great i^ioals of which it is often seen driving before it. Yet 
even llie svMilow of this fish is not very large, if compared to the 
cachalot tribe^ and its ravages are but sports in comparison. The 
stomach and intestines of aU these animals, when opened, seldom 
have any thing in them except a soil unctuous substance, of a 
brownish colour ; and their excrements are of a shining red. 

As the whale is an inoflensive animal, it is not to be wondered 
that it has many enen^ies, willing to take advantages of its dispo^ 
sition and maptitude for combat. There is a small animal, of the 
ihell-fish kind, called the Whale-louse, that sticks to its body, as 
we see shells sticking to the foul bottom of a ship. This insinuates 
Itself chiefly under the fins ; and whatever eflbrtsr the great animal 
makes, it still keeps its hold, and lives upon the fat, which it is 
provided with instruments to arrive at. 

The sword-fish, however, is the whale's most terrible enemy. 
** At the sight of this little animal," says Anderson, ** the whale 
seems agitated in an extraordinary manner, leaping from the water 
as if with affright : wherever it appears, the whale perceives it at 
a distance, ana flies from it in the opposite direction. I have been 
myself,'* continues he, " a spectator of their terrible encounter. 
The whale has no instrument of defence except the tail : with that , 
it endeavours to strike the enemy ; and a single blow taking place 
would effectually destroy its adversary : but the sword-fisn is as 
active as the other is strong, and easily avoids .the stroke ; then 
bounding into the air, it falls upon its ffreat subjacent enemy, and 
endeavours not to pierce with its pointed beak, but to cut it with 
its toothed edges. The sea all about is soon dyed with blood, 
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[jracetdiiig from the woundx of tlie whale ; while the enormous 
aiiimal vaiuly endeavourg to reach ith invadi^r, aiid strikes with its 
tail against the surface of the water, miJcitig a re)iort at each blow 
louder than the noise of a uinnon." 

There ia still another and more powerful enemy, called by the 
fisherman of New England the Killer. Thin ib itself a cetectouB 
aninial, armed with strong and powerful teeth. A numlxT of these 
are suid to surround the whale, in the same manner as dt^s get 
round a bull. Some attack it with their teeth behind, others 
attempt it before, until at last the great aliimal is torn down, and 
ItH ton^ne is said to be the only part tht^ devour when they liave 
made it their prey. They are suid to be of such great Btrenj^h, 
that one of them alone was known to stop a dead whale that several 
boats were towing along, and drag it from among them to the 
bottom, 

But of alt the enemies of these enormous fishes, man is the 
greatest: he alone destroys more in a year than tlte rest in an age, 
and actually has thinned tlieir numbers in that part of the wtirld 
wl)ere'thev are citiefly sought. The great resort of these animab; 
was fbund to he on the inhospitable shores of Spitzliergen ; where 
the distance of the voyage, the, coldness of the climate, the terrors 
of the Icy Sea, and still more, their own formidable bulk, might 
hafe been expected to protect them from human injury. But all 
tlicsewere but slight barriers against man's arts, his courage, and his 
necessities. The European ships, soon after the improremeut of 
navigatLon, found the way into tliose seas, and ae early as the 
beginning of the fourteenth century, the liiscayneers were in j)0»- 
session of u very considtnihle trade to the toasts of Greenluiid. 
The Dutch and the English followed them thithir, and soon took 
that branch of commerce out of tiieir hands. The English com- 
menced the business about the banning of the beveiitewitli 
century ; and the town of Hull had the honour of first attempting 
that profitable br^ch of trade. But at present it seems upuu tjie 
decline, as the quantity of tiali are so greatly reduced by the con- 
stant capture for such a vast ieniith of time. It is now said, that 
the Hshers, from a defect of whales, apply themselves to the seal- 
fishery; yet, as these animals are estremely timorous, they will 
soon be induced to quit those shores where they meet such frequent 
disturbance and danger. The poor natives of Greenland theui- 
selves, who used to feed upon the whale, are diminishing in 
proportion as tlieir sustenance is removed ; and it is probable that 
the revolution of a lew years will sec that extensive coast totally 
deserted by its inhabitants, as it is already nearly deserted by the 
whales, 

Tlie art of taking whales, like most <)ther«, is much improved 
by time, and di tiers in many respects from that practiseil by tlic 
BiscMjTieers when they first rrequcnted the ley Sen. But as the 
description of tlieir methods is the least complit.ated, and cons.'- 
(|aenlly the eaktest undei'stuud, it will l>e best suited lu our |iuri>u»c. 
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For thi« navigatioii, ^ Biscajrneen^ in favourable seasons* 
fitted out thirty ship, of two hundred and fifty tons eaoh, with 
fifty choice men a-piece, and a few bovs. These were stored with 
six months^ provision; and each ship nad its boats, which were to 
be serviceable when come to the place of duty. When arrived at 
the part where the whales are expected to pass to the southward,- 
they always keep th^r sails set, and a sailor is placed at the mast- 
head to give information when he spies a whsle. As soon as he 
discovers one, the whole crew are instantly in emplo3rment ; they 
fit out their boats, and row away to where the whale was seen« The 
harpooner, who is to strike the fish, stands at the prow of the boat, 
with a harpoon or javelin in his hand, five or six reet lonff, pointed 
with sted like the barb of an arrow, of a triangular shape* As 
this person's place is that of the greatest d^cterity, so also is it of, 
the greatest danger : the whale sometimes overturns the boat with 
a blow of its tail, and sometimes drives against - it with fury. In 
general, -however, the animal seems to sleep on the surface of the 
water : while the boat is approaching, the narpooner stands aloft, 
and, with his harpoon tied to a coid of several hundred &thoms 
length, darts it into the animal, and then rows as fast as possible 
away. It is some time before the whale seems to feel the blow ; 
the mstroment has usually pierced no deeper than the &t, and that 
being insensible, the animal continues for a while motaonlos ; but 
soon roused from its seeming lethargy, as die shaft continues to 
pierce deeper and deeper into the muscular flesh, it flies off with 
amazing rapidity. In the mean time, the harpoon sticks in its 
side ; wnile the rope which is coiled up in the boat, and runs upon 
a swivel, .lengthens as the whale recedes, but still shows the part 
of the deep to which it has retreated. The cord is coiled up with 
^leat care ; for such is the rapidity with which it runs off, that 
if it was but in the least checked, as it yields with the animaPs 
retreat, it would infallibly overset the boat, and the crew would 
go to the bottom. It sometimes happens also, tha*^ the rapidity 
with which it runs over the swivel at the edge of the boat, heats it^ 
and it would infallibly take fire, did not a man stand continually 
with a wet mop in his band to cool the swivel as the cord runs. 
The whale having dived to a considerable depth, remains at the 
bottom, sometimes for near half an hour, with the harpoon in its 
body, and then rises to take breath, expecting the danger over; 
but the instant it appears, they are all with tneir boats ready to 
receive it, and fling their harpoons into its body : the animal 
again dives and agam rises, while they repeat tlieir blows. The 
mp follows in full sail, like all the rest, never losing sight of the 
boats, and ready to lend them assistance : the whole oce^n seems 
dyed in blood. Thus they renew their attack, till the whale 
begins to be quite enfeeblea and spent, when they plunge their 
longer spears into various parts of its body, and the enormous 
animal expires. When it is dead, to prevent it from sinking, they 
tie it with a strong iron chain to the boat, and either cut it up in 
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piecca, audcariy jthoine.in thfA nAnner, or extract the oil from 
the bli^ber cm ship^bdaxd. 

.: Suck is the numner ia ivhich theee &»b vei» ^keo in the begin- 
ning : . but $iicceediiig iarta b^Ke improved the method, and the 
barfkiQii is now throwrl by ; a machin^ being osed Mi:hicb inflicts a 
4eq)er wound, and sbikes the animal with iiduch gcester oertunty . 
There are better methods for extracting the oil, and more proper 
machines for cutting the aniipal up, than were used in the early 
fijsherie& But e^ an account of this belongs to the history of art 
and hotof nature, we must be contented with observing, that several 
parts of this anin^al, and all bn^ the intestines and we bones, are 
turned to very good account ; pot only the oil, bi|t the. greaves tern 
which, it is sej^arated. »The. barbs also sviere an article, of gmat 
firofit ; but havq sunk- in their pnce since women po longer use 
them to swell out. their petticoat^ with whalebone The flesh <^ 
this animal is also a daiin^ to some nations ; and, even the French 
seamen are now and thefi found to dress and use it as their ordinary 
4iet at sea. It is said by the English . and Dutch- sailors to be 
liard and ill«-tasted^ but the French assert the contrary. ; and the 
savages of Greenland, as well as those !near tthe soiith poH are 
fpnd of it to distraction. They eat the fiesh,i and drink 'the oil, 
whidt is. a first-rrate delicacy. The finding a dead whale is an 
adventure considered among the fortunaifi eircun^sfances of their 
wretched lives.' They mal^e. their abode beside it;' and seldom 
roneve till they baTe'left nothing but the bones. . . 

Jacobson, whoBB we quoted before in the Htstdry of Birds, 
whe^e he deicrib^ nis countrymen of the Island oi Feroe as living' 
apart of the year upon s^ted gulls, .tells us also, that they are 
very fond of salted whalesl* flesh. The fat of the htad they season 
with bay salt, and then hang 'it up to dry in the chimney. He 
thinks it. taster as well as &t bacon ; and the lean, which they boil, 
i$, in his opinion, not inferior to beef. — I fancy poor Jacdbson 
would makC'^t ai\ indiffi^:ent taster at one of our city feasts \ 



CHAPTER lY. 

OF THE NARWHAL. 



From whales that entirely want teeth, we come to such as have 
them in the upper jaw only ; and in thi/» class there is found but 
one, the Narwhal, or Sea-Unicorn. This fish is. not so large as 
the whale, not being above sixty feet long. Its body is slenderer 
than that of the whale, and its fat not in so great abundance. But 
this great animal is sufficiently distinguished from all others of the 
deep by its tooth or teeth, which stand pointing directly forward 
from the upper iaw, and are fron^ nine to fourteen feet long. In 
all the variety ot weapons with which nature Iws armed her various 
tribes, there is not one so large or so formidable jis this. This 
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t«nihle weapon is genendlv fband single, and s^ine are of opinion 

that th^ animal is -raraiafaeci but wi|li one hy nature | but there is 

afe piesent the skull of anairvrhal at t^eStadthou^ atAmttendam 

vith two teeth, which plainly proves liiat iu sobmb animalaat leaal 

this instrument is double. It is even a doubt whether it m^ nofc 

be so in all^ and that the narwhoPs wanting m tooth is only an 

accident which it has met with in the encquntmra it is obliged oaily 

to be enflaged in. Yet it must be owned, of those that are taken, 

only wiw one tooth, that there seems no socket, nor no remains 

of any other upon the opponte side of the jaiw, but all is plain 

and even* However thjs be, the tooth, or as some are pleaaad-in 

call it, the horn of the narwliat, is the most terrible of all natural 

instruinents of destvaotton. It is as straight as an arrow, about 

the tiiickness of the smaU of a manS leg, wreathed in the manner 

we adaaedmes see twisted bars of iron ; it tapers to a sharp point-; 

and: is. whiter, heavier, andhavder than ivory.' It is generally seen 

to- spring ^om th^ left side of the head directljr forward in a; 

a^ndgiit nne with the body-; aad its root enters into the socket 

above m fixit and-a haHl In a skull to be seoft at Hamburgh there 

aae'two tee^, which are each aboqre s^ven feet long., and are ei^ht 

inches in circumference. When the animal possessed of Ibese 

fennidable weapons, is urged to employ them, it drives directly 

fiHTward agmnst thel enemy with its teeth, that, like praikendadr 

n>ean, piero^ whatever stands before thenu 

The extreme length of these instruments has -induced some t» 
consider them mther as horns than teeth, but they in every' respect 
resemble thie tusks of the boar and the elephant. They gn>w, as in 
tfaem, fron^ sockets in the upper jaw; they have ike solidity of the 
hardest bonie, and §ar surpass ivoiy* ii^ all its qualities. The same, 
error has. led others to suppose, that as among quadrupeds the female 
was often found without; horns, so'these instrum^ts of defence wese 
only to be ibund in the male ; but this has been more than once 
refuted by actual experience ; both sexes are- found armed in this 
manner : the horn is sometimes found wreathed and sometiineSi 
smooth, sometimes a little bent and sometimes strait, but always 
strong^ deeply fixed^ and sharply pointed. 

Yet notwithstanchng alt' these appointments for combat, these 
long and pointed tusks, amazing strength, and unmatchable celerity-, 
the narwhal is one of the most harmless and peaceable inhabitants of 
tlpe ocean. It is seen constanti^ and inofiensively sporting amoi^ 
the other great monsters of the deep, no way attemp^^ng to iiyuie 
them, but pleased in their company. The Greenlanders call the 
narwhal the forerunner of the whale ; for wherever it is seen, the 
whale is shortly after sure to follow. This may arise as well from 
the natural passion for society in these animals, as from both living 
upon the same food, which are the insects described in the preceding 
chapter. These powerful fishes make war upon no other living 
creature ; and though furnished with instruments to spread general 
destruction, are as mnocent and as peaceful as a drove of oxen. 
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Nay, so re(,'ardleas iire they of their own weapons, and so utterly 
unmintUul to keep them in repair for eiigagenient, that they are 
constantly aeen covered over with weede, slouch, and all the filth of 
the sea ; they seem rather considered as an impediment than a 
defence. 

The manners and nppetitea both of the narwhal and the Rreat 
whnle are entirely Himilar ; they both alike want teeth for chewing, 
and are obliged to live upon insects ; they both are peaceable and 
harml«w,andalwaysratherfly than seek the combat. The narwhal, 
however, has a much narrower ^pe than the great whale, and there- 
fore does not want the use of barbs to keep in its food when once 
sucked into the mouth. It is also much swifter, and would never 
betaken by the fisherman but for those very tusks, which at first 
appear to be its principal defence- These animals, as was said, 
being fond of Hving together, are always seen in herds of several at a 
time ; and whenever they are attackea, they crowd together in such 
a manner that they aremutually.embarraied by their tusks. By 
these they are often locked together, and are prevented from sinking 
to the bottom. It seldom happens, therefore, but the fishermen 
make sure of one or two of the hindmost, which very well reward 
their trouble. 

It is from the extraordinary circumstance of the teeth, therefore, 
that this fish demands a distinct history ; and such has been the 
curiosity of mankind, and their desire to procure them, that a 
century ago they were considered as the greatest rarity in the world. 
At that time the art ofcatchingwhaleswasnot known, and mankind 
saw few, except such as were stranded on the coasts by accident. 
The tooth of tne narwhal, therefore, was ascribed to a very diflerent 
animal from that which really bore it. Among other fossil sub- 
stances they were sometimes dug up ; and the narwhal being utterly 
unknown, naturalists soon found a terrestrial owner. They were 
thought to be the horns of unicorns, an animal described by Pliny 
as ivsembling a horse, and with one straight horn darting forward 
from the middle of its forehead. These teeth were theretore consi- 
dered as a strong testimony in fevour of that historian's veracity, 
and were shown among the most preQious remains of antiquity. 
Even for some time aner the. narwhal was known, the deceit was 
continued, as those who were possessed of a tooth sold it to great 
advantage. But at present they are too well known to deceive any, 
and are only shown for what they rcnily are ; their curiDsita 
n proportion to their weight and their size. 
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CHAPTER V. 

OF THE CACHALOT AND ITS VARIETIES. 

The Cachalot, which has generally gone under the name of the 
Spermaceti Whale, -till Mr. Fennant very properly made the dis- 
tinction by borrowing its name from the French, has several teeth in 
the under jaw, but none in the upper. As there are no less than 
seven distinctions among whales, so also there are the same number 
of distinctions in the tribe we are describing. The cachalot with 
two fins and a black back ; the cachalot with too fins and a whitish 
back ; that with a spout in the neck ; that with a spout in the snout ; 
that with three fins and sharp-pointed teeth ; that with three fins and 
sharp-edged teeth ; and, lastly, the cachalot with tliree fins and 
flatted teeth. 

This ti^be is not of such enormous size as the whale, properly so 
called, not being above sixty feet long, and sixteen feet high. In 
conseauence of their being more slender, they are much more active 
than the common whale ; they remain a longer time at the bottom, 
and afford a smaller quantity of oil. As in the common whale the 
head was seen to make a third part of its bulk, so in this species 
the head is so large as to make one-half of the whole. The 
tongue' of this animal is small, but the throat is, very formidable, 
and with very great ease it could swallow an ox. In the stomach 
of the whale scarcely any thing is to be found, but in that of the 
cachalot tliere are loads of fish of different kinds ; some whole, some 
half digested, some small, and others eight or nine feet long. The 
cachalot is therefore as destructive among lesser fishes as the whale 
is harmless, and can at one gulp swallow a shoal of fishes down its 
enormous gullet. Linnaeus tells us that this fish pursues and 
terrifies the dolphins and porpoises so much as often to drive them, 
on shore. 

But how formidable soever this fish may b^ to its fellows 
of the deep, it is by far the most valuable, and the most sought 
after by man, as it Contains two very precious drugs, spermaceti 
and ambergris. The use of these, either for the purposes of 
luKuiy or medicine, is so universal, that the capture of this animal, 
that alone supplies them, turns out to very great advantage, par- 
ticularly since the art has been found out o^ converting all the oil 
of this animal, as ivell as the brain, into that substance called 
spermaceti. 

This substance, as it is naturally formed, is found in the head 
of the animal, and is no other than the brain. The outward skin 
of the head being taken off, a covering of fat offers about three 
inches thick ; and under that, instead of a bony skull, the animal 
has only another thick skin, that serves for a covering and defence 
of the brain. The first cavity or chamber of the brain, is filled 
with that spermaceti which is supposed of the greatest purity and 
highest value. From this cavity there is generally drawn about 



HISTORY OF 

II barrels of thf clenrent spermaceti, that, tlirowii upon wuttr, 
coagulates like cheese. Below this fltere is another chamber Just 
over the gullet, which is about seven feet ht"h ; and this also 
contains tne drue, but of less value. It is distributed in this 
cavity like honey in a hive, in small cells separated from each other 
by a membrane like the inner skin of an egg. In proportion as 
the oily substance Is drawn away from this part, it fills anew fivm 
every part of the body ; and from this is generally obtained about 
nine barrels of oil. Besides this, the spinal marrow, which is about 
3H thick as a man's thigh, and reacht^ all along the back-bone to 
the tail, where it is not thicker than oue's linger, aflbrds no 
uiuonNderable quantity. 

This substance, which is used in the composition of many 
medicines rather to give tliem consistency than efficacy, was at first 
bold at a very high price, both from the many virtues ascribed to it, 
and the small quantity that the caclialot was capable of supplying : 
at present the price is greatly fiillen ; first, because its efficacy m 
medicine is fbnnd to be very small ; and again, because the whole 
oil of the fish is very easily convertible into spermaceti. This is 
lierformed by boiling it with a ley of potash, and hardening it iu 
the manner of soa]i. Candles are now mode of it, which are 
substituted for wax, and sold much cheaper ; so that we need not 
feat having our spermaceti adultemted in the manner some medical 
books caution us to beware of, Iw they carefully guard us against 
having our spermaceti adulterated with virgin wax. 

As to the ambergris, which is sometimes found in this whale, it 
was long considered as a substance found floating on the surtiice of 
the sea ; but time, that reveals the secrets of the mercenary, has 
discovered that it chiefly belongs to this animal. The name which 
has been improperly given to the former substance, seems more 
justly to belong to this, for the ambergris is found in the place 
where the seminal vessels are usually situated in other animals. It 
IB bund in a bag of three of four feet long, in round lumps, from 
Dae to twenty pounds weight, floating in a fluid rather thinner than 
oil, and of ayellowish colour. There are never seen more than four 
at a time in one of these bags ; and that which weighed twenty 
IKiunds, and which was the largest ever seen, was found vingle. 
These balls ofambei^ris are not found in all fisliesofthis kiad,but 
chiefly in the oldest and strongest. The uses of this medicine for 
the purposes of luxury and as a perfume are well known, though 
upon some subjects ignorance is preferable to iuformution.* 

[■A* ambfi^^ls has not been fuuud in anjr wbnles but such aaiae dead or Bick, 
iti producliou ii generally sii|ipOEed tu be u»iii{ to diieBsc, (huujch maXQ have «. 
litlle Ivo pcrcniplOElly Bffirmed it lo be Ihe cause of Ihc morbiil afl'cctiou. No 
Urge piece havini; ever biKsii found Hilhuiit a greater or leas •luanlity of tile 
beaka of Ibe lepia octopodin (the common TikhI of the ipermureli wbale) 
---'•nperaed ihrDugfaoot as subalance, tbcre can be liltlt^ doubt of iU oiigiuating 
L .. aof ibKv\aiK.—\}^t:t DielioimT}i(tfClKmiiiry.—ATias.vjiMi ' 
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CHAPTER VI. 

OF THE DOLPHIN, THE GRAMPUS, AND THE PORPOISE, WITH 

- THEIR VARIETIES. 

All these fish hare teeth both in the upper and the lower jaw, 
and are much less ^mn the whale. The Grampus, which is the 
largest, never exceeds twentr feet. It mav also be distinguished b;f 
the flatness ofits head, whioi resembles a Ixwt turned upsi^ down* 
The Porpoise resemMes the grampus in most things except the 
snout, which is not above ei^it feet long ; its snout also mow 
resembles that of a hog. The Dolphin has a strong resemblance 
to the porpoise, except that its snout is longer and more pointed. 
They naveidl fins on the back; they all have heads very large, Kke 
the rest of tiie whale kind ; and resemble each otiier in' their 
appetites, tiietr manners, and conformat io n, being equally voracious, 
active, and roving. 

The great a^ity of these animals prevents Iheir often being 
taken. ^They seldom remain a moment above water : sometimes^ 
indieed, llieir too eager pursuits expose them to danger; and a 
shori of herrings often dlhires them out of their depth. In such a 
case, the hungrv animal continnes to flounder in tne shallows till 
knocked on me nead, or till liie retumine tide seasonably comes to 
its relief! But alf this tribe, and the dotphin in particular, are not 
less swift than destructive. No fish could escape them but firom 
the awkward position of the month, which is placed in a manner 
mder the hewd : yet, even with these disadvantages, their depre- 
dations are so great that they have been justly stylei the plunderers 
of the deep. 

What could induce the ancients to a predilection in fiivour of 

these animals, particularly the dolphin, it is not easy to account 

for. Historians and philosophers seem to have contended who 

should invent the greatest number of fables concerning them. Th6 

dolphin was celebrated in the earliest times for its fondness to the 

human race, and was distinguished by the epithets of the Aoy- 

hving wad philanthropist. Scarcely an accident could happen at 

sea hut the dolphin offered himself to convey the unfortunate to 

f^iore^ The musician flung^ into the sea by pirates, the boy taking 

an airing* into the midst of the sea, and returning again in safety, 

were obliged to the dolphin for its services. It is not easy, I say, 

to assign a cause why the ancients should thus have invented so 

many rabies in their fevour. The figure of these animals is far 

from prejudicing us in their interests ; their extreme rapacity tendb 

still less to endear them : I know nothing that can reconcile them 

to man, and excite his prejudices, except that when taken they 

sometimes have a plaintive moan, with which they continue to 

express their pain till they expire. This, at first, might have 

excited human pit}% and that might have produced affection. At 
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present, these fishes are regardt'd even by tlie vulpir in a very 
diflereiit tight: their apiwarance is far from heiiiff eati.i;iiifd a 
favourable nmen by the seamen ; and from their boundiiiga, 
Hpriiig«, and frolies in the water, experience has taught the mariners 
to prepare for a storm. 

But it is not to one circumstance only that the ancientsi liave 
confined tlieir fubulous reports concerning tliese animals ; us from 
their leaps out of their elemeiit they assume a temporary curvature, 
which is by no means their natural figure in the water, the old 
painters and sculptors have universally dmwn them wrouff. A 
dolphin is scarcely ever exhibited by the ancients in a stnught 
shape, but curved, in the position wl^ich they sometimes appear 
in when esertinK their force; and the poets too have adopttd the 
general error. Even Pliny, the best naturalist, has asserted, that 
tney instantly die when taken out of the water ; but Rondelet, on 
the contrary, assures us, titat he has seen a dolphin carried alive 
from Montpelier to Lyons. 

The modems have more just notions of these animals, and have 
got over the many fables, which every day's experience contradicts. 
Indeed their Bumbers are so )jreat, ana, though shy, they are so 
oAien taken, that such peculianties, if they were possessed of any, 
would bave been long since ascertained. They are founds the 
porpoise especially, in such vast numbers, in all parts of the sea 
that surrounds this kingdom, that they are sometimes noxious to 
seamen, when they sail iu small vessels. In some places they 
almost darken the water as they rise to take breath, and particu- 
larly before bad weather are much agitated, swimming against the 
wind, and tumbling about with unusual violence. 

Whether these motions be the gambols of pleasure, or the 
agitations of terror, is not well known. It is most probable that 
they dread those seasons of turbulence, when the lesser fishes 
shrink to the bottom, and their prey no longer offers in sufficient 
abundance. In times of fairer weather, they are seen herding 
together, and pursuing shoals of various fish with great impe- 
tuosity. Their method of hunting th^r game, if it may be so 
called, is to follow iu a pack, and thus give each other mutual 
assistance. At that season when the mackerel, the herring, the 
salmon, and other fish of passage, begin to make their appearance, 
the cetaceous tribes are seen fierce in the pursuit ; urging their 
prey from one creek or bay to another, deterring them from the 
flh^lows, drivmg them towards each other's ambush, and using 
a greater variety of arts than hounds are seen to exert in pursuing 
tlie hare. However, the porpoise not only seeks for prey near the 
surface, but often descends to the bottom in search ef saud-eels 
and sea-worms, which it roots out of the sand with its nose, in 
the mamier hogs harrow up the fields for food. For this purpose, 
tlic nose projects a little, is sliorter and stronger thiui that of tlw 
dolphin ; and tlic neck is furnished with very strfing inusctes, 
which enable it the readier to turn up the Sitrid. 
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But it sometimes happeiis, that the impetuosity, or the hunger, 
of these animals, in their usual pifir§uits, urges them beyond the 
limits of safety. The fishermen who extend their long nets for 
pilchards on tne coast of Cornwall, have sometimes an unwelcome 
capture in one of these. Their feeble nets, which are calculated 
only for taking smaller prey, suffei; an universal laceration from 
the efforts of this strong animal to escape; and if it be not 
knocked on the head, before it has had time to flounder, the nets 
are destroyed, and the fishery interrupted. There is nothing, 
' therefore, they so much dread as the entangling a porpoise ; and 
tfa^ do every thing to intimidate the animal frbm^ approaching.' 

Indeed, these creatures are so violent in the pursuit of tlieirf 
prey, that they sometimes follow a shoal of small fishes up a* 
fresh-water river, from whence they find no small difficulty to 
return. We have oflen seen them taken in the Thames at London, 
both above the bridges and below them. It is carious enough to 
obseiVe with what activity they avoid their pursuers, and what 
little time they require to fiftch breath above the water. The 
manner of killing them is for four or five boats to spread over the 
part of the river in which they ate seen, and with fire-arms to' 
shoot at them the instant they rise above the water. The fish- 
beings thus for some time kept in agitation, requires to come to> 
the surface at quicker intervals, and thus affords the marksmen 
more frequent opportunities. 

When the porpoise is takeii, it becomes no inconsiderable 
capture, as it yidds a very large quantity of oil ; and the lean- 
of some, particularly if the animal be young, is said to be as well 
talted as veal. The inhabitants of Norway prepare, from the 
^gs found in the body of this fish, a kind of caviar, which is 
said to be very delicate sauce, or good when even eaten with bread. 
There is a fishery for porpoise along the Western Isles of Scotlaiid 
during the summer season, when they abound on that shore; and- 
this branch of industry turns to sood advantage. 

As for the rest, we are told, that these animals go with young 
ten months ; that, like the whale, they seldom bring forth above 
one at a time, and that in the midst of summer; that they live 
to a considerable age, though some say not above twenty-five or 
thirty years ; and they sleep with the snout above water. They 
seem to possess, in a degree proportioned to their bulk, the 
manners of whales ; and the history of one species of cetaceous* 
animals will, in a great measure, serve for all the rest. 
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PART II. 

OF CARTILAGINOUS FISHES. 
CTHAiPtER i. ' 

OF CAfiTILA<nNOU8 FI8HE6 IN SEHERAZ,. 

Wb have seen that fishes of the c6ta<ceous kind bear a strong^; 
Migetebiance to quadrupeds in their confonnation ; those of iiie 
Qartilagia6«is kinds ave ob^ remove separated from than;* they; 
form tfifi. shadis that completes the ialperceptible gradations of 
natilKii^ 

The first great distitictioD: they ethibit is, in having cartilages: 
Off gristles- inflStead of bones. The ceten^eous tribes have their bone» 
enmdy resembling t&dse 6f quadlnipteds^ tiiick^ white, and filled 
with marrow : tkbse of the spinoud ki^d, on the contrary, have 
amalb slender bonesy with points resembling thorns* and generally 
solid thrbughdutb Fishes of the cartilaginous kinds have theiir 
bones aiwa^^ soil and yielding; and agfe, that hardens the bones 
of other aniitialB, rather contributes still mol% to foft^ theirs.. 
The size of all fishes increases with s^ ; but from the pliancy of 
the hoiie& in this tribe, they seem to have no bound placed to tJkeir 
dim^nsiond ; and it is supposed that they grow la^r every day 
till they die* 

They have other difikences more obviously discernible. We 
have observed,, that ihe cetaceous tribes had hmgs like quadru* 
peds, a heart with its partition in the same manner, and an appa* 
itetuB for hearing. On the other haiid we mentioned, that the 
^inous kinds had- no organs of hiring, no lungs to breathe 
through, and no partition in the heart; but that their cold red 
blood was circuldted by the means of the impulse made upon their 
^Us by the water. Cartilaginous fishes unite both these systems 
m ttieir conformarion : like the cetaceous tribes they have organs 
of hearing, add lungs ; like the spinous kinds they. have gills, and 
a heart without a partition. Thus* possessed of a twofeSd power 
of breathitig, sometimes by means of their lungs, sometimes by 
that of their gills, they seem to unite all the advantages (^ which 
their situation is capable, and drawing from both elemaits every 
aid to their necessities or their enjoyments. 

This double capacity of breathing in these animals, is one of 
the most remarkable features in the history of nature. The aper- 
tures by which they breathe are somewhere placed about the head ; 
either beneath, as in flat fish ; on the sides, as in sharks ; or on 
the top of the head, as yi pipe-fish. To these apertures are the 
gills affixed, but without any bone to open and shut them as in 
spinous fishes; from which, by this mark, they may be easily 
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distinguwhed, thoue;h otherwise very much alike in appearance* 
From tliede are bending cylindrical ducts, that run to the lungs,- 
and are supposed to' convey the air that gives the organs their 
proper play^ The heart, however, has but one- valve; so that 
their blood wants that double circulation which obtains in the 
Cetaceous kiuds *, and the lungs seem to me rather as an aj^mal 
assistant to the gills, than fitt^ for supplying the same offices as 
in quadrupeds, for they want the pulmonary vein and artery. 

From this structure, however, the animal is enable to live a 
longer time out of water tlian those whose giHs are more simple. 
The cartilaginous shark, or ray, lives some hours after it is taken; 
labile the spinous herring or mackerel expire a few minutes after 
they are. brought on shores From hence this tribe seans possessed 
of powers l^t other fishes are wholly deprived of; they can remain 
continually under water without ever taking breath, while they 
can venture their heads above the deep, and continue for hours 
out of their native element. 

: We observed in a former chapter, that spinoiis Ashes have not, 
or at least appear not to have, externally, any instruments of 
generetibn* It is very different with those of the cartila^tlous 
kind, for the male always has these instruments double* The fish 
of this tribe are not untequently seen to copulate $ aiid their 
manner is belly to belly, such as may naturally be expected from 
animals whose parts of generation are placed forward* They in 
general dhbose colder seasons and ^situations than other fish* for 
propiagatiii^ thor kind, and many of them bring forth in the 
midst of winter. 

; Tlie savae duplicity of character which marks ^tiekt general 
conformation, obtains also with regard to thieir manner -of brineins 
f(»th« ' Some briifig forth their young alive ; and some britig torth 
€ggs, which are afterwards brought to maturity. In all;' however, 
the manner, of gestation is nearly the same J for upon dissectaon 
it is -evtei' found, that ike youngs while in the body, continue' in 
the ^gg.tBl a tery little time before they are eiscluded t these'^ggs 
they, mxy^ properly be said to batch within their body ; and asr soon 
as their youn^ quit' the shelly they begin' to quit the womb i also. 
Unlike ia quadrupeds, or the cetaceous tribes, that iqjuit the e^g 
state a few days afber thdr first conception, and cdntmue itt- tne 
womb several montlis after, these continue in the body of the 
female in their egg state for weeks together; and the eggs are 
found linked togeuier by a membrane, from which, when the 
foetus gets free, it continues but a very short time till it delivers 
itself from its confinement in the w-oinb. The eggs themselves 
consist o£^^ white and a yolk, aiu^^h^^a^^yilj^slian/^ instead of 
shell, that aptly may be compared to sofiiened norn. These, as 
I.obsenfed, «ie sametimes ha^ohied in 'tiie ' /wdmb,: as in the shArk 
wd ray kinds ; aiid tliey 'ate sometimes excluded, as: in the stur* 
geon, before /the animal comes to its time of disengai^^. Thus 
we see dbatjtbete sitems , very little differenoe ^between thje vmporai2* 
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and the oviparous kinds, in this class of fishes; the one hatch 
their eg& in the womb, and the young continue no long time 
there ; the others exclude their eggs beiore hatching, and leave it 
to time and accident to bring their young to maturity. 

Such are the peculiar marks of the cartilaginous class of fishes, 
of which there are mahy kinds. To give a distinct description of 
every fish is as little my intention, as perhaps it is the wish of the 
reader : but the peculiarities of each kind deserve notice, and the 
most striking of these it would be unpardonable to on^it. 

Cartilaginous fish may be divided first into those of the shark 
kind with a body growing less towards the tail, a rough skin, with 
the mouth placed hi beneath the end of the nose, five apatures 
on the sides of the neck for breathing, and the upper part of the 
tail longer than the lower. This class chiefly comprehends the 
Great White Shark, the Balance Fish, the Hound Fish, the Monk 
Fish, the Dog Fish, the Basking Shark, the Zygsena, the Tope, 
the Cat Fish, the Blue Shark, the Sea Fox, the Smooth Hound 
Fish, and the Porbeagle. These are all of the same nature, and 
difier more in size than in figure or conformation. 

The next division is that of the flat fish ; and these, thetr broad, 
flat, thin shape, is sufficiently capable of distinguishing from all 
others of this kind. They may be easily distinguished also from 
spinous flat fish, by the holes through which they breathe, which 
are uncovered by a bone, and which, in this kind, are ^ve on each 
tide. In this tribe we may place the Torpedo, the Skate, the 
Sharp«nosed Ray> the Rough Kay, the Thomback, and the Fire* 
Flare. 

The third division is that of the slender snake-shaped kind : 
such as the Lamprey, the Pride, and the Pipe Fish. 

The fourth division is of the Sturgeon and its variety, the 
Isinglass Fish.. 

Tne last division may comprise fish of diflerent figures and 
natures, that do not rank under the former divisions. These are 
the Sun Fish, the Tetrodon, the Lump Fish, the Sea Snail, the 
Chimera, and the Fishing Frog. Each of these has somewhat 
peculiar in its powers or its form, that deserves to be remarked. 
The description of the figures of these at least may compensate 
for our general ignorance of the rest of their history. 



CHAPTER II. 

OF CARTILAGINOUS FISHES OF THE SHARK KIND. 

Of all the inhabitants of the deep, those of the shark kind are 
the fiercest and the most voracious. The smallest of this tribe is 
not less dreaded by greater fish, than many that to appearance 
seem more powerful ; nor do any of them seem fearful of attacking 
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unimals far above their size. But the Great White Shark, which 
is the largest of the kind, joins to the most amazing rapidity the 
strongest appetites for mischief : as he approaches nearly in size to 
the whale, he far surpasses him in strength and celenty, in the 
formidable arrangement of his teeth, and his insatiable desire 
of plunder. 

The white shark is sometimes seen to rank even among whales 
for magnitude; and is found from twenty to thirty feet long. 
Some assert that they have seen them of four thousand pound 
weight ; and we are told particularly of one, that had a human 
corpse 11} its belly. The head is large, and somewhat flatted ; the 
snout long, and the eyes large. The mouth is enormously wide, 
as is the throat, and capable of swallowing a man with great ease. 
But its furniture of teeth is still more terrible : of these there 
are »x rows, extremely hard, sharp-pointed, and of a wedge-like 
figure. It is asserted that there are seventy-two in each jaw, which 
make one hundred and forty-four in the whole ; yet others think 
that th^r number is uncertain, and that, in proportion as the 
animal grows older, these terrible instruments of destruction are 
are found to increase. With these the jaws both above and below 
appear planted all over ; but the animiu has a power of erecting or 
depressing them at pleasure. When the shark is at rest, they lie 
quite flat in his mouth ; but when he prepares to seize liis prey, 
he erects all this dreadful apparatus, by the help of a set of 
muscles that join them to the jaw; and the animal he seizes dies 
pierced with a hundred wounds m a moment. 

Nor is this fish less terrible to behold as to the rest of his form : 
his fins are larger in proportion ; he is furnished with great goggle 
eyes, that he turns with ease on every side, so as to see his prey 
behind him as well as before; and his whole aspect is marked 
with a character of malignity : his skin also is rough, hard, and 
prickly, being that substance which covers instrument-cases, called 
shagreen. 

As the shark is thus formidable in his appearance, so is he also 
dreadfiil from his courage and activity. No fish can swim so fast 
as he ; none so constantly employed in swimming ; he outstrips 
the swiftest ships, plays round them, darts out befbre them, 
returns, seems to gaze at the passesngers, and all the while does 
not seem to exhibit the smallest symptoms of an effort to proceed. 
Such amazing powers, with such great appetites for destruction, 
would quickly unpeople even the ocean, but providentially the 
shark*8 upper jaw projects so far above the lower, that he is obliged 
to turn on one side (not on his back, as is generally supjbosed) to 
seize his prey. As this takes some small time to perform, the 
animal pursued seizes that opportunity to make its escape. 

Still, however, the depredations he commits are frequent and 
formidable. The shark is the dread of sailors in all hot dimates, 
where, like a greedy robber, he attends the ships, in expectation 
of what may drop over-board. A man who unfortunately &lls 
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hatlo die tik at mch a time, is sure to perish witkaat merer. A 
iOtflDr that was bodMog in the ^lediterraiiean, near Antibes, in the 
f€acr 17-44, while he was Mrimmins: abont fiftr yards from die slup, 
pefcesred a monaitroas fi^ making towards hrai and surveying him 
en erery side, a» iiah are often seen to look round a beut. The 
poor man, stmck with terror at its approach, cried out to his 
<^MiipanfoiM( in the yesnel to take him on board* They accordin^y 
ihrew him a rope with the utmost expedition, and were drawing 
Kim np the ship's tide, when the shark darted after him ftom the 
deep, and snapped off his Teg. 

Mh Pennant tells ns, thatfthe master of a Guinea ship, finding 
i rage for soicide prefail among his slaves, from a notion the 
nnhapp}' creatnred had, that after death they should be restored 
again to thdr fiunilies, firiends, and country ; to convince them at 
lea»t diat some disgrace should attend them here, he ordered one 
of their dead bodies to be tied bv the heels to a rope, and so let 
down into the sea ; and though it was drawn up again with great 
swiftness, yet, in that short space, the sharks had bit off all but 
the feet Whether this storv is prior to an accident of the same 
kind, which happened at ^Ifast, in Ireland, about twepty years 
ago, I will not tase upon me to determine ; but certain it is, there 
are some circumstances alike in both, though more terrible in that 
I arn going to retate. A Guinea captmn was bv stress of weather 
driven into the harbour of Belfast, with a ladmg of very sickly 
libves, who, in the manner above mentioned, took every oppor- 
tunity to throw themselves over-board when brought up upon the 
deck, as is usual, for the benefit of the fresh air. The captain 
p^rceiinng, among others, a woman slave attempting to drown 
ne^ljf^ pitched upon her as a proper example to the rest : as he 
supposed that tlvy did not know the terrors attending death, he 
ordered the woman to be tied with a rope under the arm-pits, and 
so let down into the water. When the poor creature was thus 
plunged in, and about half way down, she was heard to give a 
terrible shriek, which at first was ascribed to her fears of drowning; 
but soon after, the water appearing red all round her, she was 
drawn up, and it was found uiat a sliark, which had followed the 
ship, hiid bit her off from the middle. 

Such IS the frightful rapacity of this animal, nothing that has 
life is rejected. But it seems to have a peculiar enmity to man ; 
when once it has tasted human flesh, it never desists from haunting 
those places whefe it expects a return of its prey. 

It is even asserted, that along the coasts of Africa, where these 
animals are found in great abundance, numbers of the Negroes, 
who are obliged to frejauent the waters, are seized and devoured 
by tlvin ev«ry year. The people of these coasts are firmly of 
opinion, that tlie shark loves the black man's flesh in preference to . 
the wJiite ; and that when men of different colours are in the water 
tij^fethor, it always makes choice of the former. 

iloWever this be, men of all colours are equally afraid of tliis 
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animal, and have contrived different methods to destroy him. In 
general, they derive their success from the shark's own tapacity. 
The usual method of our sailors to take him is by baiting ft gi^t 
hook with a piece of beef or pork, which is thrown out mto the 
sea by a strong cord, strengthened near the hook with ap iron 
chain. Without tjiis precaution, the shark would quickly bite 
the cord in two, and thus set himself free. It is no. unpl^asfint 
amusement to observe this voracious aninial coming up to survey 
the bait, particularly when not pressed by hunger. He approach^ 
it, examines it, swims round it, seems for a while to n^lect it, 
perhaps appriehensive of the cord and thie chain : he q^uits it for a 
little; but his appetite pres^ng, he returns again, appears pre- 
paring to devour it, but quits it once more. When the sailors 
have sufficiently diverted themselves with his different evolutuvis,' 
they then make a pretence, by drawing the rope> as if intending 
to take the b^t away : it is then that the glutton^s hunger excites 
him ; he darts at the bait and swallows it, hook and all. S<uai^e- 
times, however, he does not so entirely gorge the whole, but that 
he once more gets free; yet even then, ttiough wounded aiid 
bleeding with the hook, he will again pursue the bait until he is 
taken. When he Kinds the hook lodged in his maw, his utmost 
efforts are then excited, but in vain, to ^t free ; he tries with his 
teeth to cut the chain ; he pulls with all his force to break the line; 
he almost seems to turn his stomach inside out, to disgorge the 
hook ; in thi9 manner he continues his formidable though fruitless 
efforts, till, quite spent, he suffers his head to be drawn abov^ 
water, and the sailors, confining his tail by ^ noose, in this manoeir 
draw him on ship-board, and dispatch him. This is done by 
beating him on the head till he di^s ; yet even that is not effected 
without difficultjr and danger: the enormous creature, terrible 
even in die agonies of death, still struggle^B with his destrbvers ; 
nor is there an animal in the world that is harder to be killed. 
Even when cut in pieces, the muscles still preserve their motion^ 
and vibrate fbr some minutes after being separated from the body. 
Another method of taking him, is by striking a barbed instru- 
ment, called a fizgigs into his body, as he brushes along by the 
side of the ship. As soon as he is taken up, to prevent; tiis^ 
flouncing, they cut off the tail with ah axe, with the'utniost 
expedition. 

This is the manner in which Europeans destroy the shark ; but 

some of the Negroes along the African coast taice a- bolder aiid' 

more dan^rous method to combat their terrible enemy. Armed 

with nothing more than a knife, the Negro plunges into tlie water, 

where he sees the shark watching for his prey, and boldly swims 

forward to meet him : though the great animal does not come to 

provoke the combat, he does 'not avoid it, and suffers the man to 

approach him; but just as he turns upon his side to seize the 

aggressor, the Negro watches the opportunity, plunges his knife 

into the fish's belly, and pursues his blows with such success, that 
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he lays the ravenous tyrant dead at the bottom : he soon however 
returns, fixes the fishes head in a noose, and drags him to shore, 
where he makes a noble feast for the adjacent villages. 

Nor is man the only enemy this fish has to fear; the Remora^ 
or Sucking Fish, is probably a still. greater, and follows the shark 
everywhere. This fish has got a power of adhering to whatever 
it sticks against, in the 'same manner as a cupping-glass sticks to 
the human body. It is by such an apparatus mat this animal 
sticks to the shark, and drains away its moisture. The seamen, 
however, are' of opinion, that it is seen to attend on the shark for 
more fHendly purposes, to point him to his prey, and to apprize 
him of his dianger. For this reason it has been called the Shark's 
Pilot. , 

The shark so much resembles the whale in size, that some have* 
injudidously ranked it in the class of cetaceous fishes ; but its 
reBl rank is in the place here assigned it, among those of the 
cartilaginous kind. It breathes with gills and lungs, its bones are 
gristly, and it brings forth several living youi^ : Bellonius assures 
us, that he saw a female shark produce eleven live young ones at 
a time. But I will not take upon me to vouch for the veracity of 
Rondeletius, who, when talking of the blue shark, says, that the 
female will permit her small brood, when in danger, to swim down 
her mouth, and take shelter in her belly. Mr. Pennant, indeed, 
seems to give credit to the story, and thinks that this fish, like the 
opossiun, may have a place fitted by nature for the reception 
of her youn^. To his opinion much deference is due, and it ia 
sufiicient at least to make us suspend our dissent, for nothing is so 
contemptible as that affectation of wisdom which some display, by 
universal incredulity. 

Upon the whole, a shark when living is a very formidable 
animal, and when dead is of very little value. The flesh is hardly 
digestible by any but the Negroes, who are fond of it to distrac- 
tion ; the liver affords three or four quarts of oil ; some imaginary 
virtues have been ascribed to the brain ; and its skin is by great 
labour polished into that substance called shagreen. Mr. Pennant 
is of opinion that the female is larger than the male in all this tribe, 
which would, if confirmed by experience, make a striking agree-* 
ment between them and birds of prey. It were to be wished that 
succeeding historians would examine into this observation, which 
is offered only as a conjecture. 
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CHAPTER III. 

OF CARTILAGINOUS FLAT FISH, OR THE RAT KINO. 

The same rapacity which impels the shark along the surface 
of the water, actuates the flat fish at the bottom. Los active and 
less formidable, they creep in security alon^ the bottom, seize 
erery thing that comes in their way ; neither uie hardest shells nor 
die Miarpest spines give protection to the animals that bear them ; 
th»r insatiable hunger is such that they devour all, and the force 
of their stomach is so great that it easily digests them. 

Tlie whole of this Kind resemble each other vcay strongly in 
their figure, nor is it easy without experience to distinguish one 
fin(»n another. The stranger to this dan^rous tribe may imagine 
he b only handling a skate, when he is instantly struck numb by 
the torpedo; he may suppose he has caught a thomback, till lie 
is fltung by the fire-flare. It will be proper, therefore, after 
describing the general figure of these animals, to mark their 
difierences. 

All fish of the ray kind are broad, cartilaginous, swimming flat 
on the water, and having spines on difierent parts of their body, 
or at the tail. They all nave their eyes and mouth placed quite 
ander the body, with apertures for breathing either about or near 
them. They all have teeth,, or a rough bone which answers the 
same purpose. Their bowels »re very wide towards the mouth, 
and go on diminishing to the tail. The tail is very differently 
shaped from that of other fishes, and at first sight more resembling 
that of a quadruped, bei^g narrow, and ending either in a bunch 
or a point. But what they are chiefly distinguished by is their 
spines or prickles, which the difierent species have on difierent 
parts of their body. Some are armed with spines both above and 
below, others have them on the upper part only ; some have their 
spines at the tail ; some have three rows of them, and others but 
one. These prickles in some are comparatively soil and feeble, 
those of others strong and piercing. The smallest of these spines 
are usually inclining towards the tail, the larger towards the 
head. 

It is by the spines that these animals are distinguished from each 
other. The skat^ has the middle of the back rough, and a single 
row of spines on the tail. The sharp-nosed ray has ten spikes, 
that are situated towards the middle of the back. The rough ray 
has ite spines spread indiscriminately over the whole back. The 
thomback has its spines disposed in three rows upon the back. 
The fire-flare has but one spine, but that indeed a terrible one. 
This dangerous weapon is placed on the tail, about four inches 
from the body, and is not less than five inches long. It is of a 
flinty hardness, the sides thin, sharp-pointed, and closely and 
sharply bearded the whole way. The last of this tribe that I shall 
mention is the torpedo, and this ai^mal has no spines that can 
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woundy but in the place of them, it is possessed of one of the 
most potent and extraordinary facilities in nature. 

Such are die princi[Kal differences that may enable us to dis- 
tinguish animals, 8<>ttit Sf wMch aife of \'ery great ivte to mankind, 
from iOthets that are terrible and npxioii^- With respect to their 
nm»9 indeed, ts we shall soon /Ke, they differ much; but the 
sunilitiide^ioiong them as to their nature, appetites, and cpiiforma-* 
tipn, is perfect ^xtd entire. They are all as voracious as tfaey ai^e 
p)^<Qicy, and as dangerous to ,a stranger as useful to hioi wbo caa 
dii^inguish their dioferences. 

Of all the lar^r fish of the sea, these are the most nnmerensj; 
and ihfx pwe their nuniltiiers to thcar size, ^xcept the white shpk 
and cachalot aton^i there is no other fish that has a swallpw latr^ 
enough to t^e them in ; and their spines make tiiem a still niore 
dangerous i^oneL Yet the size ot sonie is such that e\'en' tpe 
hha^ himself is uniUile to derour them: we have seen some of 
thena in England weigh above two hundred pounds ; but tiiat ia 
•orbing t^ their enormous bulk in other parts of the world. Labat 
tells us of a prodigious ray that was speared by the N^^roes . a^ 
Gnadaloupe, whicn was thirteen feet eight inches broad, and 
above ten feet from the snout to the insertion of the tail. The' tail 
itself was in proportion, for it was not less than fifteen feet long ; 
twenty inches broad at its insertion, and tapering to a point. Tips 
body was two feet in depth; the skin as thick as leather, and 
majrked with spots ; which spots, in all of this kind, are only 
glands, that supply a mucus to lubricate and soiien the skin« 
Tliis .enormous fish was utterly unfit to be eaten by the Europeans; 
but the Negroes chose out some of the nicest bits, and carefully 
salted them up as a most favourite provision. 

Yet large as this may seem, it is very probable that we have 
^een only the smallest of the kind : as they generall)^ keep at .the 
bottom, the largest of the kind are seldom seen ; and as they niai^ 
proljably hfive been growing for ages, the extent o^ their magiiH 
tude is unknown. It is generally supposed, however^ that '^leiy 
are the lar^;^ inhabitants of the Jeep ; and were we to credit the 
Norway 0u»hop, there are some above a mile over. But to suppose 
an animal of su( h magnitude is absurd ; yet the over-stretchinflr 
the supposition does not destroy the probability that- apipaUi <» 
this triljc grow to an enormous size. ;' 

The ray generally. chooses for its retreat such parts of the sea a^ 
liave a ]}\ud mud4y bottopi: the large ones keep a^ gr^i|i^ deutt)Py 
tmt t)ie spaaller approach the shores, and fted upon wh^to-er 
jiving animals they can surprise, or whatever putrid substances 
they ifWfit with. A^ they ure ravenous, they easily take the bait, 
yet >yill ju>t to.udi it if it be taken up iind kepi u day or two oiit 
pF wat({r. Almost all fish appear much more delicate with vejgArd 
to a l^aited hook than their ordinary food. Tliey appear by their 
uiauuer to jierceive tlie line, and to dread it; but the imputse 
of their hun^fer is too great for their caution, and even though 
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they peffjceive the danger, if thoroughlj^ hungry they devour ^le 
destruction. ': 

. These fish generate in March and April, at which tiffte only' 
they aie seen swimming near the sur&ce of "the .water, s^v/eral of 
the males pursuing "one female. They adhere so £ift togeAeir in 
coition that, the fishermen frequently ipm up both togejbber^ 
though ouly.one has been hooked. Theieanle^ are prolific tb an 
extreme degree, there haying been no less than three hofidi^ed ^g^; 
token out of the body of .a single rayw These eggs are qoveroi' 
with a touch hoimy substance, which, they acquire in the womb }. 
for before 'Uie^ descend into that, they are attadsked tp the ovary 
pretty much m the-iuune manner as in the .body of a pulkiL . Fxoa&. 
ifiis. ovary, or egg*bag, a^ iit is vulgarly called, the fish's' c^a- 
drop, one by one iiito tne womb, and there receive a shell by^<^. 
concretion of tlie fluids of that organ. When come to the proper 
maturity, they are excluded, but never above one or two at a 
time, and oi^en at ^intervals of three or four hours. Thes^ ^S^ 
dr purses, as the fisliermen call them, are usually cast about the 
beginning of May, and they continue casting during the whole 
summer. In October, when their breeding ceases, they are: 
exceedingly poor and thin ; but in November they begin to 
knprove, and grow gradually better till May, fwhen they are. m 
the hi^l^ per&tion. 

It 18 chiefly during the winter season that our fishermen take 
them,; but the Dutch, who. are indefiitigable, begin their opersf- 
tions earlier, and fish with better success than we. The mjethod 
practised by the fishermen of Scarborough is thought to be the 
best among the- English; and as Mr. Pennant has given a very 
succinct account of it, I will take leave to present it to the 
reader. 

** When they g6 out to fish, each person is provided with three 
tines ; each man's lines are flurly coiled upon a flat oblong pieoe 
of wicker work, the hooks beins baited and placed very regularly; 
in the centre of the coil. Elach line is furnished with two hundred 
and eighty hooks, at the distance of ux feet two inches from each 
other. The hooks are fastened to lines of twisted horaerhair^ 
twen^-^seven inches in length. 

• .** M^ien* fishing, there are always three men in each coble ; . and 
consequently nine of these lines are fiistened together and used aii 
•ne'line^ extending in length niear three .miles» i(nd fiiijnished with 
abovd two thousand' five imndred hooks. An anchor andaibuoyt 
are-fixed at tlie first end of the line, and,one more at each wA 
ofckoh maii's lines; in all, four anchors and four buoys niidifc 
of 'leetbei;-: or cork. The line is always laid across ,the curroi^ 
Irhe tidea of flood and ebb continue an equal tukie upon our 
coast'; and, when undisturbed by winds, run each, way about six 
hours. They are so rapid that the ^ahermen can only shoot and 
haul' their lines at the turn of the 'tide; and therefore the lines 
always remain upon the ground about six hours. The same 
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rapidity of tide prevents their using hand-lines ; and therefore two 
of the people commonly wrap themselves in the sail, and sleep, 
while the other keeps a strict look-^ut, for fear of being run down 
by ships, and to observe the weather ; for storms often rise so 
suddenly, that it is sometimes with extreme difficulty they escape 
to ^e shore, though they leave their lines behind them. 

** The coble is twenty feet six inches long, and five feet extreme 
breadth. It is about one ton burden, rowed with three pair of 
oars, and admirably constructed for the purpose of encountering 
a nfountainous sea. They hoist sail when the wind suits. 

** The five-men-boat is forty feet long, fifteen broad, and 
twenty-five tons burden. It is so called, though navigated by 
tax men wad a boy, because one of the men is hired to cook, and 
does not share in the profits of the other five. All our able fisher- 
men go in these boats to the herring-fishery at Yarmouth, the 
latter end of September, and return about the middle of Novem- 
ber. The boats are then laid up until the beginnineof Lent, at 
which time they go off in them to the edge of the Dogger, and 
other places, to fish for turbot, cod, ling, skate, &c. They 
always take two cobles on board, and when they come upon their 
ground, anchor the boat, throw out the cobles, and fish in the 
same manner as those do who go firom the shore in a coble ; with 
this difference only, that here each man is provided with double 
the quantity of lines, and, instead of waiting the return of the 
tide in the coble, return to the boat and bait their other lines— 
thus hauling one set, and shooting another, every turn of tide. 
They commonly run into the harbour twice a week, to deliver 
their fish. The five-men-boat is decked at each end, but open in 
the middle, and has two long sails. 

** The best bait for all kinds of fish is fresh herring cut in pieces 
of a proper size ; and, notwithstanding what has been said to the 
contrary, they are taken there at any time in the winter, and all 
the spring, whenever the fishermen put down their nets for that 
purpose : the five-men-boats always take some nets for that end. 
Next to herrings are the lesser lampreys, which come all winter 
by land-carriage from Tadcaster. The next baits in esteem are 
small haddocks cut in pieces, sand-worms, muscles, and limpets ; 
and lasUy, when none of these can be found, they use bullock's 
liver. The hooks used there are much smsJler than those em- 
ployed at Iceland and Newfoundland. Experience has shown 
that the larger fish will take a living small one upon the hook, 
aooner than any bait that can be put on ; therefore they use such 
as the fish can swallow. The hooks are two inches and a half long 
in the shank, and near an inch wide between the shank and the 
point. The line is made of small cording, and is always tanned 
before it is used. All the rays and turbots are extremely delicate 
in their choice of bliits ; if a piece of herring or haddock has been 
twelve hours out of the sea, and then used as a bait, they will not 
touch it,** 
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Such is the manner of iishing for those fish that usually keep 
near the bottom on the coasts of England ; and Duhamel ob- 
serves, that the best weather for succeeding is a half calm, when 
the waves are just curled with a silent breeze. 

But this extent of line, which runs, as we have seen, three 
miles along the bottom, is nothing to what the Italians throw out 
in the Mediterranean. Their fishing is carried on in a tartan, 
which is a vessel much larger than ours ; and they bait a line of 
no less than twenty miles long, with above ten or twelve thousand 
hooks. This line is called tne parastna^ and the fishing goes by 
that of the pielago. This line is not r^ularly drawn every six 
hours, as with us, but remains for some time ii> the sea ; and it 
requires the space of twenty-four hours to take it up. By this 
apparatus they take rays, sharks, and other fish ; some of which 
are above a thousand pounds weight. When they have caught any 
of this magnitude, they strike them through with an harpoon to 
bring them on board, and kill them as fast as they can. 

This method of catching' fish is obviously fatiguing and dan- 
gerous ; but the value of tne capture generally repays the pains. 
The skate and the thomback are very good food ; and their size, 
which is from ten pounds to two hundred weight, very well rewards 
the trouble of fishing for them. But it sometimes happens that 
iStie lines are visited oy very unwelcome intruders, by the rough- 
ray, the fire-flare, or the torpedo. To all these the fishermen 
have the most mortal antipathy, and when discovered, shudder at 
the sight ; however, they are not always so much upon their g^ard^ 
but that they sometimes feel the difterent resentments of this angry 
tribe, and, instead of a prize, find they have caught a vindictive 
enemy. When such is the case, they take care to tfirow them back 
into the sea with the swiftest expedition. 

The rough-ray inflicts but slight wounds with the prickles with 
which its whole body is furnished. To the ignorant it seems 
harmless, and a man would at first sight venture to take it in his 
hand without any apprehension ; but he soon finds that there is 
not a single part of its body that is not armed with spines, and' 
that there is no way of seizing the animal but by the little fin at 
the end of the tml. 

But this animal is harmless when compared to the fire-flare, 
which seems to be the dread of even the boldest and most experi- 
enced fishermen., The weapon with which nature has armed this 
animal, which grows firom the tail, and which we described as 
barbed, and five inches lone, hath been an instrument of terror to 
the ancient fishermen as well as the modem ; and they have deli- 
vered many tremendous fables of its astonishing effects. Pliny, 
£lian, and Oppian, have supplied it with a venom that' afiects 
even the inanimate creation ; trees that are struck by it instantly 
lose their verdure, and rocks themselves are incapable of resisting 
the potent poison. The enchantress Circe anned her ^n with a 
spear headed with the spine of the trygon, as the most irresistible 
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^e^pon she could furnish him with ; a weapon that soon afler was 
to be the ckath of his own father. 

" That spears and darts," says Mr. Pennant, " might in very 
early times have been headed with this bone instead of iron, we 
h^ve jio doubt. The Americans head their arrows with the bones 
of fishes to this day ; and from their hardness and sharpne^, they 
are no contemptible w^pons. But that this spine is possessed, 
of those venomous qualities .ayspiibed to it, we have every reason to. 
doubt ; though some men of high reputation^ and the whole bo4y 
of fishermen, contend for its venomous effects. It is, in fact, ^ 
weapon of offence belonging to this animal, and capable, from its 
barbs, of inflicting a very t^rible wound, attended with dangerous 
symptoms ; but it cannot be posseb&x.'^ of any poison, as the spijoe 
has no sheath to preserve the supposed venom on its surface, and 
the animal has no glflnd that separates the noxious fluid : b^des, 
all those animals that are furnished with envenomed fangs or 
stings, seem to have them strongly connected with their safety and 
existence ; they never part with them ; there is an apparatus of 
poison prepared in the body to accompany their exertions ; and 
when the fangs or stings are taken away, the animal languishes 
and dies. But it is otherwise with the spine of the fire-flare : it 
is fixed to the tail as a quill is into the tail of the fowl, and is 
annually shed in the same manner ; it may be necessary for the 
creature's defence, but it is no way necessary for its existence. 
The wound inflicted by an animal's tail has something terrible in 
the idea, and may from thence alone be supposed to be fatal. 
From hence terror might have added poison to the psun, and called 
up imagined dangers : the Negroes universally believe that the 
sting is poisonous, but they never die of the wound; for, by 
opening the fish, and laying it to the part injured, it effects a 
speedy cure. The slightness of the remedy proves the innocence 
of the wound. 

The Torpedo is an animal of this kind, equally formidable and 
well known with the former ; but the manner of its open^ting is to 
this hour a mystery to mankind. The body of this fish is almost 
circular, and thicker than others of the ray kind ; the skin is soft, 
smooth, and of a yellowish colour, marked, as all the kind, with 
large annular spots; the eyes very small, the tail tapering to a 
point, and the weight of the fish from a quarter to fifteen pounds. 
Redi found one twenty-four pounds weight. To all outward 
appearance it is furnished with no extraordinary powers ; it has no 
muscles formed for particular great exertions, no internal con- 
formation perceptibly differing from the rest of its kind : yet such 
is that unaccountable power it possesses, that, the instant it is 
touched, it numbs not only the hand and arm, but sometimes 
also the whole body. The shock received, by all accounts, uiost 
resembles the stroke of an electrical machine — sudden, tingling, 
and painful. " The instant," says Kempfer, " I touched it witli 
my hand, I ftit a terrible numbn^ in my arm, and as fUr up a^ 
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the shoulder. Even if one treads upon it with the shoe on, it 
affects not only the leg, but the whole thigh upwards. Those 
who touch it with the foot, are seized with a stronger palpitatioiiif 
than even those who touch it with the hand. This numbness bear» 
no resemblance to that which we feel when a nerve is a long time 
pressed, and the foot is said to be asleep ; it rather appears like a 
sudden vapour, which passing through ihe pores, in an instant 
penetrates to the very springs of life, from whence it difFuses 
itself over the whole body, and gives real pain. The nerves areso 
affected, that the person struck imagines all the bones of his b6dy, 
and parti^larly those of the limb that, received the blowj are 
driven out of joint. All this is accompanied with an universal 
tremor, a sickness of the stomach, a g^e^l convulsion, and a 
total susjpension of the faculties of the mindl In short," continues 
Kempfer, ** such is the pain; that all the force of our promises 
and authority could not prevail upon a seaman to undergo the 
shock a second time. A Negro, indeed, that was standing by, 
readily undertook to touch the torpedo, and was seen to handle it 
without feeling any of its effects. He informed us, that his whole 
secret consisted in keeping in his breath ; and we found upon trial 
that this method answered with ourselves. When we held in our 
breath, the torpedo was harmless ; but when we breathed ever so 
little, its efficacy took place." 

Kempfer has Very well described the effects of ^ this animal's , 
^ock ; but succeeding 'experience has abundantly convinced us, 
that holding in the breath no way guards against its violence. 
Those, therefore, who, depending on that receipt, should play 
wifii a torp^o, would soon find themsrfves painfully undeceived*: 
tiot but tins fish may be many times' touched with perfect security, 
for it is not upon every occasion that it exerts' its potency. 
Reaumur, who made several trials upon this animal, has at least 
convinced the world that it is not necessarily, but bv an effort^ 
that the torpedo numbs the hands of hhn that touches it. 'He 
tried sieVerar times, and could easily tell when the fish intended the 
strt>ke» and when it was about to continue harthlesS. Always 
before the fish* intended the stroke, it flattened the back, raised 
the head and the tail, and then, by a violent contmction in the 
opposite direction, struck with its back against the pressing finger^ 
and Ilie body, which before was flat, became huniped and round. 

Bitt we must not infer, as he has done,- that the whole* effect of 
this animdrs exertions arise from the greatness of the blow which 
the fingers receive at the instant they are struck. We will, with 
him, allow that the stroke is, very powerful, equal to that of a 
musket-ball, since he will have it so ; but it is very well known^ 
that a blow, though never so great,- on the points of the fingers^ 
diffuses • no numbness " over the whole body : such a blow might 
break the ends of the fingers indeed, but would hardly mimb t^ 
rfibtil&er. Those blows that numb, must be applied immediately 
to sontt gteat and leadi*{g nerve, or to a large surface of the body: 
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a powerful stroke applied to the points of the fingers will be exceft^ 
sively painful indeed, but the numbness will not reach beyond the 
Angers themselves. We must, therefore, look for another cause 
producing the powerful effects wrought by the torpedo. 

Others have ascribed it to a tremulous motion which this animal 
is found to possess, somewhat resembling that of a horse*s skin, 
when stung by a fly. This operating under the touch with an 
amazing quickness of vibration, they suppose produces the uneasy 
sensation described above — something similar to what we feel when 
we rub plush cloth against the grain. But the cause is quite 
disproportioned to the eflect, and so much beyond our experience, 
that this solution is as difticult as the wonder we wish to explain. 

The most probable solution seems to be, that the shock proceeds 
from an animal electricity, which this fish has some hidden power 
of storing up, and producing on its most urgent occasions. The 
shocks are entirely similar ; the duration of the pain is the same : 
but how the animal contrives to renew the charge, how it is 
prevented from evaporating it on contiguous objects, how it is 
originally procured,— these are difficulties that time alone can 
elucidate. 

. But to know even the effects is wisdom. Certain it is, that the 
powers of this animal seem to decline with its vigour ; for as its 
strength ceases, the force of the shock seems to diminish, till, at 
last, when the fish is dead, the whole power is destroyed, and it 
may be handled or eaten with perfect security : on the contrary, 
when immediately taken out of the sea, its force is very great, 
and not only affects the hand, but if even touched with a stick, 
the person finds himself sometimes affected. This power, how- 
ever, is not to be extended to the degree that some would have 
us believe ; as reaching the fishermen at the end of the line, or 
numbing fishes in the same pond. Godignus, in his History of 
Abyssinia, carries this quality to a most ridiculous excess : he tells 
us of one of these that was put into a basket among a number 
of dead fishes, and that the next morning the people, to their 
utter astonishment, perceived, that the torpedo had actually 
numbed the dead fishes into life again. 

To conclude, it is generally supposed that the female torpedo 
is much more powerful than the male. Lorenzini, who has made 
several experiments upon this animal, seems convinced that its 
power wholly resides in two thin muscles that cover a part of the 
back. These he calls the trembling fibres ; and he asserts that the 
animal may be touched with safety in any other part. It is now 
known also, that there are more fish than this of the ray kind, 
possessed of the numbing quality, which has acquired them the 
name of the torpedo. These are described by Atkins and Moore, 
and found in great abundance along the coast of Africa. They 
are shaped like a mackerel, except that the head is much larger : 
the effects of these seem also to differ in some respects. Moore 
talks of keeping his liand upon the animal, which, in the ray 
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torpedo, it is actually impossible to do. ** There was no man in 
the company »'* says he, *^ that could bear to keep his hand on this 
animal the twentieth part of a minute, it gave him so great pain ; 
but upon taking the hand away, the numbness went off, and all 
was well again. This numbing quality continued in this torpedo 
even after it was dead ; and the very skm was still possessed of its 
extraordinary powers till it became dry." Condamine informs us 
of a fisli possessed of the powers of the torpedo, of a shape very 
different from the former, and every way resembling a lamprey. 
This animal, if touched by the hand, or even with a stick, instantly 
benumbs the hand and arm to the very shoulder ; and sometimes 
the man falls down under the blow. These animals, therefore, 
must aflect the nervous system in a different manner from the 
former, both with respect to the manner and the intention ; but 
how this effect is wrought, we must be content to dismiss- in 
obscurity. 



CHAPTER VI. 

OF THE LAMPREY, AND ITS AFFINITIES. 

There, is a species of the Lamprey served up as great a delicacy 
among the modem Romans, very different from ours. Whether 
theirs be the Muraena of the ancients I will not pretend to say ; 
but there is nothing more certain than that our lamprey is not* 
The Roman lamprey agrees with thi8 ancient fish in being kept in 
ponds, and considered by the luxurious as a very great ddicacy. 

The lamprey known among us is dififerently estimated, accord- 
ing to the season in which it is caught, or the place where it has 
been fed. Those that leave the sea to deposit their spawn in fresh 
waters are the best ; those that are entirely bred in our rivers, and 
that liave never been at sea, are considered as much inferior to the 
former. Those that are taken in the months of March, April, or 
May, just upon their leaving the sea, are reckoned very good; 
those that are caught after they have cast their spawn, are found 
to be flabby and of little value. Those caught in several of the 
rivers of Ireland the people will not venture to touch ; those of the 
English Severn are considered as the most delicate of all other fish 
whatever. 

The lamprey much resembles an eel in its general appearance, 
but is of a lignter colour, and rather a clumpier make. It differs 
however in the mouth, which is round, and placed rather obliquely 
below the end of the nose. It more resembles the mouth of a 
leech than an eel ; and the animal has a hole on the top of the head 
through which it spouts water, as in the cetaceous kind. There 
are seven holes on each side for respiration ; and the fins are formed 
rather by a lengthening out of the skin, than any set of bones or 
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spines fot* that purpose. As the mouth is formed resembling tlitit 
of a leech, «o it has a property i^esembling that animal, of sticking 
c}&ae to and sucking any body it is applied to. It is extraordiliary 
the power. they have of adhering to stones, which they do so 
fiftnly iis not to be drawn off wiuiout some diiticHlty. We arc? 
told of one that weighed but three pounds^ and yet it stuck so 
firmly to a Stone of twelve pounds that it remained suspended ' at 
its nitdith; fVoln Which' it was separated with no small difficulty. 
This amazing power of suction is supposed to arise from the 
animal's exhausting the air within its body by the hole over the 
nose, while the moutii' is closely fixed -to the oliject, and permits 
no air to enter; It would be easy to detelrmine the weight this 
animal is thus able to sustain, which will be equal to the weight 
of a coluihn of air of equal diameter with the fish's mouth.- 

• From some peculiarity of formation, this animal swims generally 
with its body as near as possible to the surface; and it might easily 
be drowned by being kept by force for any time under water. 
Muralto has given us the anatomy of this animal ; but, in a very 
minute description, makes no mention of lungs. Yet I am very 
apt to suspect, that two x^ glands tifsued with nerves, which he 
describes as lying towards the back of the head, are no other than 
the lungs of this animal. The absolute necessity it is under of 
breathing in the air, convinces me that it must have lungs, though 
I' &o tkot know of any anatomist that has described them. 

The adhesive quality in the lamprey may be in some measure 
4 liereased by that slimy substance with which its body is all over 
€Mieared; a substance that serves at once to keep it warm in its 
Md element, and also to keep its skin soft and pliant. This 
mucus is separated by two long lymphatic canals, that extend on 
Ciach side from the head to the tail, and that furnish it in great 
Hbundmice. As to its intestines, it seems to have but one great 
feOwel, running from the mouth to the vent, narrow at both ends, 
and wide in the middle. 

So simple a conformation seems to imply an equal simplicity 
of appetite. In fact, the lamprey's food is either slime and water, 
or such small wiater insects as are scarcely perceivable. Perhaps 
its appetite may be more active at sea, of which it is properly a 
native ; but when it comes up into our rivers, it is hardly perceived 
to ^devour any thin^. 

Its usual time of leaving the sea, which it is annually seen to 
do in order to spawn, is about the beginning of spring ; iwid after 
a stuy of a few months it returns again to the sea. Their prepa- 
ration fdr spawning is peculiar: their manner is to make holes in 
the gMcvelly bottom of rivers ; and on this occasion their sucking 
power is particularly serviceable, for if they meet with a stone of 
a considerable size, they will remove it ana throw it out. Their 
ybung are produced from eggs in the manner of flat tish ; the female 
remains near the place where they are excluded, and con ti tun's 
with them till they come forth. She is sometimes seen with her 



■ . .1 



- I 



DR. GOLDSMITH'! NATURAL HISTORY. 



STURGEON 





SEA DEVTL 



CARTILAGINOUS FISHtES. 41. 

ilfhole &mily |ilayuig about, her; and after some time she coiidh»cts 
them Ml triuDa|)h back to the ocean. 

Bi|t some have not sufficient strength to rejtnm, and these cour 
tinue in the fresh water dll they die. Indeed, the lifis of this iislv 
accordinj^ to Jlondeletius, who has givep its hi^tpry, is but of yery 
short continuance, and a single brood is the extent of the female^* 
fertility. As soon as she has returned after casting her eggs, sbe 
seems exhausted and flabby. She Ipleeomes .old b^ce her time, 
and two ye^rs aie generally the limit of her le^stence. 

However this nm^ be, they are very indifferent eating aftejr thi^ 
have cast . their eggs, and particularly at the approach of hojt 
weather. The best reason for them is the months or March, Apii\, 
and IMJap ; and they are usually taken in nets wiith salmon, afkd 
sometime^ In Baskets at. the bottom of the river. It has hees^ ^^ 
old custom for the city of Gloucester annually to present ih/s k^^g 
with a lamprey-pye; and as the gift is made at Cluristmasi, it is p^ft. 
without great mfficulty the corporation can procure the p^opejpr 
^uantity^ though they give a gumea a-piece for talking them. 

How much they were valued among the ancients, or a fyilk 
bearing some resemblance to them, appears from all the classics^ 
that have praised ^od living, ^ ridiculed gluttony. One stojiy 
we are told of this fish, witii which I will conclude its history. 
A senator, of Rome, whose name does not deserve being tnuis-- 
^tted to posterity, was i^utnous for the delicacy of his iampreyf . 
TigeUnus, Manu^us, and ^l the celebrated epicun^ 9f Roi^, 
were loud in his praises : no man*^ fidh had such a flavpiur, w^^ 
4p|ucely fed, or so ;exactly pickled, Augustus, hesuing s^o im^lrC^ 
of thi$ man's entertainments, 4esired to be his g^o^t ; and ^o^ 
£Nuid that &Ene had been just to his meritsr-the xa^ had inde^ 
viary Jfine 4«Pi^reys, and cj" an exavj^ite .fl;avpfir. The ^peiJi^r 
Was desirous of knowing the method by which he fed his .fish to no 
AlieA relish > and the glutton, making[ no seci^ of 1^ a;i;t» in- 
Jfff^cfiB^ him, that his way was to thcow into bis ponds ;Such fxf his 
iJpes as bfiA at any time displeased him. Augustus, we are itoi4^ 
v^.not jponch pleased with his receipt, aud instantly ord^aad.f^l 
hu j^nda to be ^l)ed up. The ^ory^^^uld ^ve 
if hfi had ordered the owner to be fluug in alao. 



CHAPTER V. 

« 

tHB STURGEON, AND ITS VARIETIBS. 

The tStturgeon, with a .form as terrible and a body as laigej|tr* 
^ ^larky is yet^ harmless as the fish we bai^e be^ iust ae^oitV 
mg; incapkibie and unwilling to ii^ure otfaons, ift &g8 Htmn thef 
-HfiftlkiBt Mves, aitd generally falls a victim to >t9 own tit^idityr 
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The sturgeon in its general form resembles a fresh-water pikA- 
The nose is long, the mouth is situated beneath, being small, an<l 
vrithout jaw-bones or teeth. But though it is so harmless and 
ill provided for war, the body is formidable enough to appearance^' 
It IB long, pentagonal, and covered whh five rows of large bony 
knobs, one row on the back, and two on each side, and a number 
of fins to ^Te it greater expedition. Of this fish there are three 
kinds ; the Common Sturgeon, the Caviar Sturgeon, and the 
Huso or Isinglass Fish, The first has eleven knobs or scales on 
the back, the second has fifteen, and the latter thirteen on the 
back, and forty-three on tlie tail. These diftervnces seem t^light 
to us who onlv coDsider the animal's form, but those who consider 
its uses find tne distinction of considerable importance. The first 
is the stui^eon, the flesh of which is sent pickled into all parts 
of Europe; the second is the fish from the row of which that noted 
ddicacy called caviar is made; and the third, besides supplying 
the caviar, furnishes also the valuable commodity of isinglass *. 
They all grow to a very great size, and some of them have been 
found above eighteen feet long. 

There is not a country in Europe but what this fish visits at 
difiitrent seasons ; it annually ascends the lai^;est rivers to spawn, 
and propagates in an amazing d^;ree. The inhabitants along the 
banks of tlie Po, the Danube, and the Wolga, make great profit 
yearly of its incursions up the stream, and have their nets prepared 
for its reception. The sturgeon also is brought daily to the 
markets of Rome and Venice, and they are known to abound in 
the Mediterranean Sea. Yet those fish that keep entirely dther 
in salt or fresh water are but comparatively small. When the 
sturgeon enjoys the vicissitude of fresh and salt water, it is then 
that it grows to an enormous uze, so as almost to rival even the 
whale in magnitude. 

Nor are we without frequent visits from this much esteemed fish 
in England. It la often accidentally taken in our rivers in salmon 
nets, and particularly in those parts that are not tar remote from 
the sea. The largest we have heard of caught in Great Britain 
was a fish taken in the Esk, where they are most frequently found, 
winch weighed four hundred and sixty pounds. An enonnouB size 
to those who have only seen our fi-esh water fishes ! 

North America also furnishes the sturgeon ; their rivers, in May, 
June, and July, supply them in very great abundance. At that 
fame they are seen sporting in the water, and leaping from its 
surface several yards into the air. When they fiJl again on their 

[■ Wilkinghbf snd othen infarm us, thai isinglass is ulso made of llie sound 
of tbeBdu^; and Neumunn, that i[ is made oF the Huso Oemunorum, and 
Other hsb, which ara freijuenlly sold in the public loarltels of Vienmi. Th? 
MMiods of rod, properly prepared, nS'iird Ihis aubsluice ; and tlie lakes of 
Anwriea abound wilh fiih (rom which the weiy ftuetl aorl may be obLaincd'— 
Uxe'i Dietionara afChtmUlrg, — 1iin«lii>.] 
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die ooncuimon is bq violent that the noise is heard, in still 
weather, at some miles distance. 

But of all places where this animal is to be found, it appears 
no where in such numbers as in the lakes of Frischehaff and 
Curischaff, near the city of Pillau. In the rivers also that empty 
themselyes into the Euxine Sea this fish is caught in great num« 
bers, pojrticularly at the mouth of the river Don. In all these 
|4aoes the fishermen r^;iilarly expect their arrival from.\the sea, 
and have their nets and salt ready prepared for their reception. 

As the sturgeon is a harmless, fish, and no way voracious, it is 
never catight by a bait in the ordinary manner of fishing, but 
always in nets. From the description given above of its mouth, it 
is not to be supposed that the sturgeon would swallow any hook 
capable of holding so large a bulk, and so strong a swimmer. In 
fiict^ it never attempts to seize any of the finny tribe, byt lives 
hv rooting at the bottom of the sea, where it makes insects and sea 
plants its whole subsistence. From this quality of floundering at 
<he bottom it has received its name, which comes from the German 
verb stoeren^ signifying to wallow in the mud. That it lives upon 
no large animals is obvious to all those who cut it open, where 
noibins is found in its stomach but a kind of slimy substance, 
whidi has induced some to think it lives only upon water and air. 
From hence there is a German proverb, which is applied to a 
man extremely temperate, when they say, he is as moderate as a 
sturgeon. 

As. the sturgeon is so temperate in its appetites, so is it also- 
equally limid in its nature. There would be scarcely any method 
of taking it, did not its natural desire of propagation induce it to 
incur so great a variety of dangers. The smallest fish is alone 
sufficient to terrify a shoal of sturgeons ; for, being unfurnished 
with any weapon of defence, they are obliged to trust to their 
swiftness and their caution for security. Like all animals that do 
not make war upon others, sturgeons live in society among them- 
adves ; rather for the purposes of pleasure, than from any power 
of mutual protection. Gresner even asserts, that they are delighted 
with sounds of various kinds, and that he has seen them shoal 
together at the notes of a trumpet. « 

The usual time, as was said before, for the sturgeon to come up 
rivers to deposit its spawn, is about the beginning of summer, 
when the fishermen of all great rivers make a regular preparation 
for its reception. At Pillau, particularly, the shores are formed 
into districts, and allotted to companies of fishermen, some of 
which are rented for about three hundred pounds a-year. The 
nets in which the sturgeon is caught, are made of small cord, and 
placed across the mouth of the nver ; but in such a manner that, 
whether the tide ebbs or flows, the pouch of the net goes with the 
stream. The sturgeon thus caught while in the water, is one of 
the strongejBt fishes that swims, and often breaks the net to pieces 
that encloses it; but the instant it is raised with ^^ts head above 
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Waiter^ all its activity x^eases ; H is th^ a Iffeless, spirililess tump, 
and suffers itself to be tamely dragged on ^hore. It has been 
found prudent, howifev^, to draw it to shdre gently; for, if excited 
by any unnicessary violence, 'it has been fonnd to break thelisher- 
imett^s legs WitJi a blow tf its tail. The most experienced fiBhers, 
therefore, when they have drawn it to the "brink, Iteep the head 
Ittill elevated, -which prev^ts its doing any mischief with the 
hmder part of th^ body; others, by a nfoose,* ^!ten the head and 
the tail together ; and thus, without immediately dispatching it, 
bring it to ^e market, if thcite be one neanr, or keep it ^11 their 
^timber is 'completed "for exportation. 

The Bfesh of this annual pickled, is very wcW kniiwn at ail ftpfe 
taiMes of Europe, tuid is even more prized in Englatid than in any 
t>f the countries where ift is usuaHy caudht. The ftsliermen have 
two different methods bf preparing it. The one is by cutting it 
in long pieces lengthwiise, Bnd having ssAted them, by hangiug 
^em up ih the -sun to dry : the "fish thus prepared is sold in all tlte 
^countries of the Levant, and supplies the want of better proviision, 
The either "method, wlftch is usuaiHy practised in Hbltand, anfi 
"along the shores of the l^ltic, is to cut the sturgeon crosswise into 
«hort pieces, and put it into small barrels, with a pickle made 
t)f salt and saufiiure. This is the sturgeon which is sold in 
'England, and of which great quantities came iVom the North, 
'uiHil we -gave encouragemfent to the importation ttf it -from North 
America. From thence we are very well supplied ; but irt is said, 
'ttot with sudi good fish as those imported from the north of 
Europe. 

A very great trade is also carried on with the roe of the sftur- 
^;eon, preserved in a particular manner, and called Caviar : it is 
made from the roe of all kinds of sturgeon, but particularly the 
second. This is much more in reqnest in other couirtries of 
Europe than with us. To all these high relished meats, i!he 
appetite must be formed by degrees ; and though formerly even in 
England it was very mxich in request at the politest tables, it is at 
present sunk entirely into disuse. It is still, however, a consider- 
'able merchandize among the Turks, Greeks, and Venetians. 
Caviar somewhat resembles soft soap in consistence, 'but it is of a 
*brown, uniform colour, and is eaten as cheese with bread. The 
manner of making it is this : They take the spawn 'from the body 
of the 8turgeon-*-for it is to be observed that the sturgeon differs 
^romDther cartilaginous fish, in that lie has spawn like a cod, and 
'not «ggs like a ray ; they take the spawn, I ^^, and freeing it 
"from the small membranes that connect it togemer, they wash it 
'with vinegar, and afterward spread it to dry upon a table ; th^ 
then put it into a vessel with salt, breaking the spawn with their 
haitds, and tiot with a pestle; this done, they put it into a canvass 
bag, letting the liquor drain from it ; laistly, they put it into a 
tub, with holes in the bottom, so that, if there be any moisture 
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still remaining, it may run out ; then it is pressed down, and 

covered up close for use. ^ 

. But the Huso or Isinglass fish furnishes a still more valuable 
commodity. Thk fish is caught ia great quantities in the I>anube» 
firom the month of Octooer to January : it is seldom under fifty 
pounds weighty and often above four hundred : its flesh is soft, 
glutinous, and flabby ; but it is sometimes salted^ which makes it 
better tasted^ and then it turns red like salmon. It is for the 
commodity it famishes that it is chiefly taken. Isinglass is of a 
whitish substance, inclining to yellow, done up into rolls, and so 
exported for use. It is very well known as serviceable not only in 
medicini^ but many arts. The vamisher, the wine-merchant, and 
even the clothier, knows its uses ; and very great sums are yearly 
expended upon this single article of commerce. The manner 
of making it h this : They take the skin, the entrails, the fins, 
and the tail of this fish, and cut them into small pieces ; these are 
left to macerate in a suflicient quantity of warm water, and. they 
^re all boiled shortly after with a slow fire, until they are dissojlved 
^pd reduced to a jelly; this jelly is spread upon instruments 
made -for tibe purpose, so that, drying, it assumes the form of 
parchment^ and, when quite dry, it is then rolled into the form in 
wl|icfa we see it in the shops. 

This valuable commodity is principally ftimidied from Russia, 
where, they prepare great quantities surpriBingly cheap. Mr. Jacket* 
SQ9, an inga^ous countryman of our own, found out an obvious 
v^fibsA of making i^ gtue at iMKme, that answered all the purposes 
of isftiiglaf^; hut, what with th^. trouble of making it, and perhaps 
the arts put in pra^ctice tq undersell him, he was, as I am told% 
obligfxt tQ dis^n^nue the iso^rovement of his discovery. Indeed, 
i;| israwil^ aiMi?m{4: tO" manufacture among ourselves those things 
Which na^ty be n;ipi!e naturally and cheaply supplied elsewhere. 
We have jpapy trades that are unnaturally, if I may so express it, 
emph^y^ amon^ us, who furnish more laboriouslv those neces^ 
sifi^ with which other countries could easily and coeaply supply 
us. It would b^ wi$er to take what they can thus produce, and 
t^ tujm our artisans to the increase and manufacture of such 
proitttctiqns as» thrive more readily among us. Were, for instance, 
tb^ nun»ber of hand# that we have now emplonred in the manufac- 
ti^re«if silk> turned to the increase of agriculture, it is probable 
Ihfit iiie inci^ess^ quantity of com thus pt^duc^d, would be 
m9S^ than an equivalent for the diminution of national wealth in 
p^l^ohasuig iwirpught silk from other countries. 
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CHAPTER VL 

OF ANOMALOUS CARTILAGINOUS FISHES. 

Or all others, the cartilaginous class seems to abound with the 
greatest variety of ill-formed animals ; and, if philosophy could 
allow the expression, we might say, that the cartilaginous class 
was the class of monsters : in fact, it exhibits a variety of shapeless 
beings, the deviations of which from the usual form of fishes, are 
beyond the power of words to describe, and scarcely of the pencil 
to draw. In this class we have the Pipe Fish, that alm6st tapers 
to a thtead, and the Sun Fish, that has the .appearance of a bulky 
head, but the body cut off in the middle; the Hippocampus, 
with a head somewhat like that of a horse ; and the Water Bat, 
whose head can scarcely be distinguished from the body. In this 
class we find the Fishing Frog, which from its defonuity some 
have called the Sea Dev^l, the Chimaera, the Lump Fi^, the Sea 
Porcupine, and the Sea Snail. Of all these the history is but 
little known, and naturalists supply the place with description. 

The Sun Fish sometimes grows to a very large size ; one taken 
near Plymouth was five hundred weigrht. In form it resembles a 
bream, or some deep fish cut off in tne middle ; the mouth is very 
small, and contains in each jaw two broad teeth, with sharp edges; 
the colour of the back is dusky and dappled, and . the belly is of 
a silvery white. When boiled it has been observed to turn to a 
glutinous jelly, and would most probably serve for all the purposes 
of isinglass, were it found in sufficient plenty. 

The Fishing Frog in shape very much resembles a tadpole or 
young frog, but then a tadpole of enormous size, for it grows to 
above five feet long, and its mouth is sometimes a yard wide. 
Nothing can exceed its deformity. The head is much bigger 
than the whole body ; the under jaw projects beyond the upper, 
and both are armed with rows of slender sharp teeth ; the palate 
and the tongue are furnished with teeth in like manner ; the eyes 
are placed on the top of the hes^d, and are encompassed with 
prickles; immediately above the nose are two long beards or 
filaments, small in the beginning, but thicker at the end, and 
round : these, as it is said, answer a very singular purpose ; for 
lieing made somewhat resembling a fishing-line, it is asserted, that 
tlie animal converts them to the purposes of fishing. With these 
extended, as Pliny asserts, the fishing-frog hides in muddy waters, 
and leaves nothing but the beards to be seen : the curiosity of the 
smaller fish brings them to view these filaments, and their hunger 
induces them to seize the bait, upon which the animal in ambush 
instantly draws in its filaments with the little fish that had taken 
the bait, and devours it without mercy. This story, though 
apparently improbable, has found credit among some of our best 
naturalists ; but what induces me to doubt the fact is, that there 
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)s -aitiother species of this animal that has no beards, irfiich it would 
not want if they were necessary to the existence of the kind* 
Rondeletius informs us, that if we take out the bowels, the body 
will appear with a kind of transparence ; and that if a lifi^hted 
candle be placed within the body, as in a lanthom, the whole has 
a very ibrmidable appearance. — The fishermen, howeyer» have in 
general a great regard for. this ugly fish, as it is an ebemy to the 
dog fish, the homes of those fierce and voracious animals being 
often found in its stomach : whenever they take it, tiierefore, they 
always set it at liberty. 

The Lump Fish is trifling in size, compared to the former : its 
length is but sixteen inches, and its weieht about four pounds ; 
^ shape of the body is like that of a bream, deep, and swims 
edgeways; the back is sharp and elevated, and the belly flat; the 
lips, mouth, and tongue of this animal are of a deep red ; the 
wBole skin is rough, with bony knobs, the largest row is along the 
ridge of the back ; the belly is of a bright crimson colour : but 
what makes the chief singularity in this fish is an oval aperture in 
the belly^ surrounded witli a fleshy soft substance, that seems 
bearded all round ; by means of this part it adheres with vast force 
to any thing it pleases. If flung into a pail of water, it will stick 
so close to the bottom,, that on taking the fish by the tail, one 
may lift up pail and all, though it holds several gall<His of water. 
Great numbers of these fish are found along the coasts of Green- 
land in the beginning of summer, where they resort to spawn. 
Their roe is remarkably large, and the Greenlanders boil it to a 
pulp for eating. They are extremely fat, but not admired in 
kngland, being both flabby and insipid. 

The Sea Snail takes its name from the soft and unctuous texture 
of its body, resembling the snail upon land. It is almost trans- 
parent, and soon dissolves and melts away. It is but a little 
animal, being not above five inches long. The colour, when fresh 
taken, is of a pale brown, the shape of the body round, and the 
back-fin inches all the wa^ from the head to the tail. Beneath 
the throat is a round depression of a whitish colour, surrounded 
by twelve brown spots, placed in a circle. It is taken in England, 
at the mouths of rivers, four or five miles distant from the sea. 

The body of the Pipe Fish, in the thickest part, is not thicker 
than a swan quill, while it is above sixteen inches long. This is 
gi^ilaiTy but the angles being not very sharp, they are not disi* 
oomible until the fish is drim. Its general colour is an olive 
brown, marked with numbers of bluish lines, pointing from the 
back to the belly. It i& viviparous ; for, on crushing one that was 
just taken, hundreds of very minute young ones were observed to 
ccBwl about. 

The Hippocampus, which from the form of its head some call 
the Sea Horse, never exceeds nine inches in length. It is about 
as thick as a man's thumb, and the body is sai^ while alive, to 
have hair on the fore part, which falls off when tt i» dead. The 
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•facMfelis a tortof tube with a Ifeole at tfaebottom, towhick tiwr» 
is * ^V^, whidfr the aninlal can open and skut at pleonire. 
9&6nd Ike eyes Hiere art! two 4ns which l6ok like ears ; and above 
ttefei afe two holes, which serve for respvration. The whole body 
a^emb to be composed of caartik^noas rings, on the intermediate 
iMmbranes of which several small prickles are placed. It is found 
in €ie Mediterranean, and also in the Western Ocean ; and, upon 
tte whole, more resemble a great caterpillar than a fish. The 
aodcients cehsidefed it as extreoiely venomous ; probaUy induced 
by its peculiar figure. 

Fioin these hamless animals, covered with a slight coat of mail^ 
we ni^ proceed to others, more thickly defended, and more 
fbi'ftiidably armeda whose exact station in the scale of fishes is not 
y^ ascertained. While Linnseus ranks them among the cartila- 
^noiis kinds, a later naturolist places them among the spinous 
(*Uiss« With which tribe they mpst agree, succeeding observations 
imrt determine. At present we seem better acquainted with their 
figUnf than their history: their deformity is obvious; and the 
T^itoious nature 6f the greatest number has been confirmed by 
. flMi eictoeri^ce. This circumstance, as well as the happy distance 
f^ which they are placed firom us, bdng all found in the Oriental 
fcft American seas, may have prevented a more critical inquiry ; s^ 
tfaM we know but little of the nature of thar inalignity, and still 
leil <^ th^r pursuits and enmities in the deep. 

In the first of this tribe we may place the Sett Orb, which is 
alniost round, has a mouth like a m^, and is from seven inches 
to two feet long. Like the porcupine, fVoni whence it sometimes 
takes its name, being also called the Sea Porcupine, it is covered 
0vtt With long thorns or prickles, which point on every side ; and 
when the animal is entiiged, it can blow up its body as round 
<t^ a bladder. Of this extraordinary creature there are many 
kinds ; sop:ie threatening only with spines, as the Sea Hedgehog ; 
ushers defended with a botay helmet that covers the liead, as the 
Ostiacion ; others with a coat of mail from the head to the tail, 
where it terminates in a point, as the Centriscus ; and others still, 
armed offensively and defensively with bones and spines, as the 
Shield Orb. 

Of these scarcely one is without its peculiar weapon of ofience. 
. The centriscus wounds with its spine ; the ostracion poisons with 
its venom ; the orb is impregnable, and is absolutely poisonous 
if ieaten. Indeed, their figure is not such as would tempt one to 
make the experiment ; and the natives of those countries where 
they are found, are careful to inform foreigners of their danger : 
yet a certain sailor at the Cape of Grood Hope, not believing what 
the Dutch told him concerning their venom, was resolved to make 
ffce experiibent, and break through a prejudice which he supposed 
w*i founded on the animaPs' deformity. He tried, and eat one: 
If^t Ms tashness cost him his life^he instantly fell sick, and die4 
{I f^ days after. 
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These frightful animaU ate of different aixea ; some not bigg«r 
than a foot-ball, and otlM» as large as a bushel. They almost aU 
flatten and erect their spines at pleasure, and increase the terrors 
of their appearance in proportion to the approach of danger. At 
first they seem more inoiiensiTe, their body oblong, with all their 
weapons pointing towards the tail ; but upon bemg provoked or 
alarmed, the body that before seemed small swells to the view, the 
animal visibly gix>ws rounder and larger, and all its prickles stand 
upright, and threaten the invader on every side. The Americana 
often amuse themselves with the barren pleasure of catching these 
frighti\il creatures by a line and hook baited with a piece of sea 
crab. The animal approaches the bait with iti spines flattened ; 
but when hooked and stepped by the line, straight all its spines 
ate erected, the whole body being anned in such a manner at aH 
points, that it is impossible to lay hold of it on any part. For 
this reason it is dn^ged to some distance from the water, and 
there it quickly expires. In the middle of the belly of all these 
there is a sort of bag or bladder filled with air, and by the infla- 
tion cyf which the animal swells itself in the manner already 
mentioned. 

In describing the deformed animals of this class, one is some* 
times at a loss whether it be a fish or an insect that lies before him. 
Thus the hippocampus and the pipe fish bear a strong resemblance 
to the caterpillar and the worm : while the lesser orb bears some 
likeness ^o tlie class of sea eggs to be described afterwards. I will 
conclude this account of cartilaginous fishes w^th the description 
of an animal which I would scarcely call a fish, but that Father 
L,abat dignifies it with the name. Indeed, this class teems with 
such a number of .odd-shaped animals, that one is prompted to 
rank every thing extraordinary of the finny species among the 
number ; but besides, Labat says its bones are cartilaginous, and 
that may entitle it to a place here. 

The animal I mean is the Colley Fish, which Linnseus degrades 
into the insect tribe, under the title ci* the Medusa, but which I 
choose to place in this tribe, from its hhbits, that are somewhat 
similar^' To the eye of an unmindful spectator, this fish seems a 
transparent bubble swimming on the surfiice of the sea, or like a 
bladder vanously and beautifully painted with vivid colours, 
where ted and violet predominate, as variously opposed to the 
beams of the sun. It is however an actual fish, the body of vrhick 
is composed of cartilages, and a very thin skin filled with air, 
which Uius keeps the animal floating on the surface, as the wavep 
and the winds happen to drive. Sometimes it is seen thrown on 
the shofe by <me wave, and again washed back into the sea by 
another. Persons who happen to be walking along the shore olten 
happen to tread^ upon these animals; and the bursting of their 
body yields a report like that when one treads upon the swim of a 
&Al It has eight broad feet with which it swims, or which it 
fHfiandat* catdi the air as with a ml* It fasten* itself to whi^ 
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ever it meets by means of its legs, which have an adhesive quality* 
Whether they move when on shore La¥at could never perceive, 
though he did every thing to make them stir ; he only saw that it 
^ strongly adhered to whatever substances he applied it. It is very 
common in Ameiica, and growls to the size of a ^ose egg, or 
somewhat more. It is perpetually seen floating ; and no efforts 
that are used to hurt it can sink itlo the bottom. All that appears 
above water is a bladder clear and transparent as glass, and shining 
with the most beautiful colours of the rainbow. Beneath, in the 
water, are four of the feet already mentioned, that serve as oars, 
while the other four are expanded above to sail with. But what 
is most remarkable in this extraordinary creature, is the violent 
pungency of the slimy substance with wmch its legs are smeared. 
if the smallest quantity but touch the skin, so caustic is its 
quality that it bums.it like liot oil dropped on the part affected. 
The pain is worst in the heat of the day, but ceases in the cool 
of the evening. It is from feeding on these that he thinks the 
poisonous qusuity contracted by some West Indian fish may be 
accounted for. It is certain these animals are extremely common 
along all the coasts in the Gulf of Mexico ; and whenever the 
shore is covered with them in an unusual manner, it is considered 
as a certain forerunner of a storm. 



PART III. 

OF SPINOUS FISHES. 



CHAPTER L - 

THE DIVISION OF SPINOUS FISHES. 

The third general division of fishes is into that of the Spinous 
or bony kind. These are obviously distinguished from the rest 
by havme a complete bony covering to their gills ; by their being 
furnished with no other method of breathing but gills only; by 
their bones, which are sharp and thorny ; and their tails, which 
are placed in a situation perpendicular to the body. This is that 
class which alone our later naturalists are willing to admit as fishes. 
The cetaceous class with them are but beasts that have taken up 
their abode in the ocean ; the cartilaginous class are an amphibious 
band, that are but half denizens of that element : it is fishes of 
the Spinous kind that really deserve the appellation. 

This distinction the generality of mankind will hardly allow ; 
but whatever be the justice of this preference in favour of the 
spinous class, it is certain that the cetaceous and cartil^;inout 
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classed bear no proportion to them in number. Of the spinous 
class are already known above four hundred species; so that the 
numbers of the former are trifling in comparison, and make not 
above a fifth part of the finny creation. 

^ From the great variety in this class, it is obvious how difficult 
a task it must have been to describe or remember even a part of 
what it contains. When six hundred different sorts of animals 
offer themselves to consideration, the mind is bewildered in the 
multiplicity of objects that all lay some claim to its attention. 
To obviate this confusion, systems have been devised, which, 
throwing several fishes that agree in many particulars into one 
group, and thus uniting all into so many particular bodies, the 
mind that was incapable of separately considering each, is enabled 
to comprehend all when thus offered in larger masses to its con- ' 
sideration. 

Indeed, of all the beings in animated nature, fishes most demand 
a systematical arrangement. Quadrupeds are but few, and can be 
all known ; birds, rrom their seldom varying in their size, can be 
veiy tolerably distinguished without system ; but amon^ fishes, 
which no size can discriminate, where the animal ten inches and 
the animal ten feet long is entirely the same, there must be some 
other criterion by which they are to be distinguished ; something 
that gives precision to our ideas of the animal whose history we 
desire to know. 

Of the real history of fishes very little is yet known, but of 
very many we have full and sufficient accounts as to their external 
form. It would be unpardonable, therefore, in a history of these 
animals, not to give the little we do know, and at least arrange our 
forces,, though we cannot tell their destination. In this art of 
arrangemer^t> Artedi and Linnaeus have long been conspicuous : 
they have both taken a view of the animal's form in different 
lights, and from the parts which most struck them have founded 
their respective systems. 

Artedi, who was foremost, perceiving that some fishes had hard 
prickly fins, as the pike ; that others had soft pliant ones, as the 
nerring ; and that others still wanted that particular fin by which 
tide gills are opened and shut, as the eel, made out a syston from 
these varieties. Liinnaeus, on the other hand, rejecting this system, 
which he found liable to too many exceptions, considered the fins, 
not with regard to their substance, but their position. The ventral 
fins seem to be the great object of his system : he considers them 
as in fishes supplying the same offices as feet in quadrupeds ; and 
from their total absende, or from their being situated nearer the 
head or the tail, in different fishes, he takes the differences of his 
system. 

These arrangements, which are totally arbitrary, and which are 
lather a method than a science, are always fluctuating, and the 
Ust is generally preferred to that which went before. There has 
lately app^red, however, a system, composed by M, Gourtn of 
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MontpellieTy that deserves applause for more than its novelty. .It 
appears to me the best arrangement <^ this kind that ever was 
made; and in it the divisions are not only precisely systematical, 
but in some measure > adopted by nature itself. Tliis learned 
Frenchman has united the systems of Artedi and Linnaeus toge- 
ther ; and by bringing one to correct the other, has made out a 
number of tribes, that are marked with the utmost precision. A 
part of his system, however, we have already gone through in the 
cartilaginous, or, as he calls a part of them, the branchiosieg^aus 
tribe of fishes. In the arrangement of these 1 have followed 
Linnaeus, aa the number of them was but small, and his method 
simple. But in that which is more properly called the spinous 
class of fishes, I will follow M. Gouan's system ; the terai^ of 
which, as well as of all the former systems, require some explana* 
tion. I do not love to multiply the technical terms of a science, 
but it often hapjpens that names, by being long used, are as 
necessary to be known as the science itself. 

If we consider the substance of the fin of a fish, we shall find 
it composed, besides the skin, either of straight, hard, pointed, 
bony prickles or spines, as in the pike ; or of soft, crooked, or 
forked bones,, or cartilages, as in the herring. The fish that have 
bony prickly fins are called Prickly-finned Fish ; the latter, that 
have soft or cartilaginous fins, are called Sofl-finned Fish. The 
prickly-finned fish nave received the Greek new-formed name of 
^canthopterigii ; the sofk-finned fish have likewise their barbarous 
<3rreek name of Malacopterigii, Thus far Artedi has supplied 
M* Gouan with names and divisions. All spinous fish are divided 
into Prickly-finned fish, and Soft-finned fish. 

Again, L^Qnseus has taught him to remark the situation of the 
fins ; for the ventral or belly fins, which are those particularly to 
be remiarked, are either wholly wanting, as in the eel, and then 
the fijsb is called Apodal, (a Greek word signifying without feet) ; 
or the ventral fins are placed more forward than the pectoral fins, 
as in tlie haddock, and then the animal is called a Jugular fish ; 
or the ventral fins are placed directly under the pectoral fins, as in 
the dither-lasher, and then it is called a Thoracic fish ; or, lastly, 
the ventral fins are placed nearer the tail than the pectoral fins, as 
in the minnow, and then it is an Abdominal fish. 

Possessed of these distributions, the French naturalist mixes 
and unites them into two grand divisions. All the prickly-finned 
fish make one general division ; all the soft-finned fish another. 
Thiese first are distinguished from each other, as being either 
apodal, jugular y thoracity or abdominal. Thus there are prickly- 
finned apodal fijshes, prickly-finned jugular fishes, prickly-finned 
thoracic fishes, and prickly-finned abdominal fishes. On the other 
hand, the soft-finned fishes fall under a similar distribution, and 
make the other general division. Thus there are soft-finned apodal 
fishes, soft-finned jugular fishes, soft-finned thoracic fishes, and 
soft-finucd aMomiita/^ fishes.. These general characters are strou§;l7' 
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iiMUrked, and ieasily remembered. It only retnainsy therefore, to 
diiride thiese into ^ch tribes las are most strongly marked "by 
iistute, and to g^ve Ihe distinct characters of each, to form a com- 
plete system with great simplicity. This M. Gonan has dc^ ; 
and the tribes into ivhich he has distributed each of these divMons 
eiuu^ly ^moant to fifty. 'Thus the r^der^ Who can coittaim in 
lirs memory the characteristic marks of fifty kinds, will Iiave ii 
tolerable ia6a of the form of every kind of spinous fish. I saVt 
of the form ; for as to the history and nature of the animal itserf^ 
that can only be obtained by experience and information. 



SECTION I. 

PEICKLY-FINNED FISHES. 

PJtlC^LY-FCNNED APODAL FISH. 

1. The Trichurus, The body of a sword-form; the head 
tIMong ; the teeth sword-like, bearded near the poitfts; the fere- 
teeth largest; thefinthsft covers tihe gills with seven spines; Uie 
tail ending in a point without fins; «n inhal)itant near theOriental 
"und American shores ; of a silvery white ; frequently leaping^ nrto 
'^ Ifi^ermen^s boats in China. 

5. The Xiphiof or Sword-fish, The body round ; the bead 
Ibt^; the upper jaw terminatitig by^ long beak, in form of a 
'sfword ; the fin that covers tihe gills with six spines ; an inhabitant 
ief !E^aTOf>e^ an enemy to the whale. 

3. The Ophidium or Oilt-head. The body sword-like ; the 
)iead t)hint ; the fin covering tfcc gills with seven spines ; the 
t)fieniQg of ^e mouth side-ways ; the fins of the back, the anus, 
and4;he tail, all jcmning together; the most beautiful of all fishes, 
rovered over with green, gold, and silver ; it is by sailors called 
the dolphin, "and grves chase to the flying-fish. i 

PRICKLY-FINNED JUGULAJl FISH. 

. 4. The Trad^inus or Weever, The body oblong ; tbe head 
Hflbtuse; ^e banes trovering the gtMs jagged ^ the bottom ; fhe 
fins covering, the gills with six spines ; the anus near the biiea^ ; 
^jfvtnes itself in the sands, leavinff otnly its nose out ; and if trod 
updn, -immediately irtrikes with me sj^es that form its dorsal "fins, 
which are yenomous and dangerous. 

6.. TbeVranoseopus. -The body -wedge-like ; the head almost 
round, and ''larger than the body; the mouth flat; the eyes on 
the top of the head ; the fin covering the gills with six spine» ; 
*the 'axtm in the middle of the body ; ^ tnhabitant of the Mediter-* 
raneaaiSea. 
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(L Hie Ca%DN|f»MMt or ZV^yiNMf • The body i^moit wedgeir 
^like; the head IhomI, and larger than tbebodr; tiie moath eveai 
witii Ih^ bod^; Ae bony coTering of, the gills close shut; the 
oiffaunf to tibe gills behind the head ; tfie fin covering the gills 
'with nx spines ; an inhabitant of the Atlantic Ocean. 

7. The BJemuMS or Bktmy. The body oblong; the- head 
obtnsely bevil; the teeth a single range ; the fin 'covering, the g^Us 
with six spines; the ventnd fins have two small*bliint boneain 
eai^ ; a species of this animal is viyiparous. 
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8. The Grobiut or Gudge<m. The body round and oblong; ihe 
bead with two little holes between the eyes, one before the other ; 
the fin covering the g^lls with four spines ; the. ventral fins joined 
together. 

9. The Cepola. The body sword-like; the head blunt ; the ^ 
mouth flat ; the fin covering the gills with six spines ; the fins 
distinct ; an inhabitant of the Mediterranean Sea. 

10. The Coryphcsna or Razor-fish. The body wedge-like ; €bt 
head y&rsf bevil ; the fin covering the gills with five spines. 

11. Tne Scomber or MackereL The body oblong ; the line 
running down the side zigzagged towards the tail ; the head- sharp 
and small ; the fins covering the gills with seven sjnnes ; severu 
fidse fins towards the tail. 

12. The Labrus. or Wrasse. The body oval ; the head, mid^ 
dling ; the lips doubled inward ; both cutting and grinding teeth; 
the covers of the sills scaly , the fin covering the gills generally 
with five- spines ; tne pectoral fins pointed. 

13. The Spams or Sea^reaim. The body oblong ; the head 
middling ; the lipis not inverted ; the teeth cutting and grinding; ; 
the cover of the gills scaly ; the fins .covering the gills with ^s% 
rays ; the pectorsJ fins pointed. 

14. The Chtstodon or Cat-fish. The body oblong ; the head 
small ; the teeth slender land bending ; the tin covenng the gills 
with five or six spines ; the fins of the back and anus scidy. 

15. The Sciisna. The body nearly elliptical ; the head bevil ; 
the covers of the fins scal^ ; the fin covering the gills with six 
rays ; the fins of the back jagged^ and hidden in a mrrow in the 
back. 

16. The Perch. The body oblong ; the head bevil ; the coveiis 
of the gills scaljr and toothed ; the fin covering the gills with seven 
spines ; the fins in some jagged > : 

17. The Scorpisna or Father-lasher. The body oblong ; the 
head great, withj)eards; the covers of the gills armed with pncklea; 
the fin covering the gills with seven spines. 

18. T)aRMullus or Surmulei. The body slender; the head 
almost four-cornered ; the fin covering the gills with three spines ; ' 
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ftome of these have beards; a fish highly prized bj the Romans 
and still considered as a very great delicacy. 

19. The Trigla or Gumard. The body slender; the head 
nearly four-cornered, and covered with a bony coat ; the fin cover- 
ing the gills with seven spines ; the pectoral and ventral fina 
stroigthened with additional muscles and bones, and very large 
for the animal*8 size. 

20. The Coitus or BulUhead. The body wedge-like ; the head 
fiat and broader than the body ; the fin'covering the sills with six 
spines ; the head furnished with prickles, knobs, and beards. 

21. TheZtftt« or Doree. The body oblong; the head bevil; 
the fin covering the gills with seven rays ; the fins jagged ; the 
upper jaw with a loose floatii^ skin depending into the mouth. 

22. The Thrachipterus or Sabre, The body sword-like; the 
head bevil ; the fin covering the gills with »x spines ; the lateral, 
line straight ; the scales in a single order ; a loose skin in both 
thejaws. 

23;. The Crosteroitfut or Stickleback. The body broadest 
towards the tail ; the head oblong ; the fin covering the ^11 with 
three spines ; prickles starting backward before the back fins and 
the fins of the anus. 
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24. The Silurus or Sheat-fish. The body oblong ; the he^fl 
large ; the fin covering the gills from four to fourteen spines : the 
leadingbones or spines in the back and pectoral fins toothed.' 

25. The Mugil or Mullet. The body oblong ; the head almost 
conical ; the upper jaw with a ftirrow, which receives the promi- 
nence of the under ; the fin covering the gills with seven rays. 

26. The Polynemus. The body oblong ; the head with a beak ; 
the fin covering the gills with finnn five to seven spines ; the bones 
that move the pectoral fins not articulated to those fins. 

27. The Teuthys. The body almost elliptical; the head 
abruptly shortened ; the fin covering the gills with five rays;. the 
teeth in a single row, close, strong, and even. 

28. The Elops or Sea-serpent. The body slender ; the head 
large ; the fin covering the gills double, with thirty spines^ and 
armed externally with Ixvq bones resembling teeth. 
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SECTION IL 

SOFT-FINNED FISHES. 

SOFT-FINNED APODAI^ FISfl'ES. 

29t. The Murtena «or Ed, The 1x>dy round and slender ; the 
head temunating in a beak ; the fin covering the giUis with tern 
rays ; the oipening to the gills ipipe-feshlon, placed nesix the pectoral, 
fins ; the fins of the back, the anus', and the tail, united in one. 

30. The Gymmtus or Carapc. The body broadest on the back^ 
lii(e the Uade of a knife; the head small; the fin covering the 
fpaHs with five ra^s; the back without a fin; two beards or filame&ti 
from the uppar lip ; an inhabitaiat of BraziL 

3i. The Anarchicas or Wolf-fish. The body roundish and 
4ileDder;; the head large nsd blunts the fi>rewteeth above and bdow 
jcomoml ; the grinding teeth and tho$e m the palate round ; the "fiti 
coverii^the gill has six rays. 

32. The Stromateus. The body oblong ; the head aauill ; Ab 
teeth moderately sharp ; the fin covering the gills with five or six 
rays. 

33. The Ammodf/tes or Litunee. The body slender and round* 
ish ; the head terminated by a beak ; the teeth of a hsur4ike 
ibieneds \ the fin covering the gills with seven rays. 

SrOFT^FINNED JUGULAR FISHES. 

34. The Lepadogaster, The body wedge^like; the head oblongs 
forwarder than the body, fiattish, the beak resembling that of a 
duck ; the pectoral fins double, two on each side ; the ventral fins 
joined together ; a kind of bony breast-'plate between the pectoral 
:fin8 ; tiie fin covering the gills with five rays ; the opening to the 
<giil« pipe^iashion. 

3& The Gadus or Cod-fish, The body oblong; the head 
tli!!fidgo4ike ; the fin covering the gills with seven rays; several 
.•back and anal fins. 

SOFT-FINNED THORACIC FISHES. 

36. The Pleuronectes. The body elliptical ; the head small t 
both eyes on one side of the head ; the fin covering the gills with 
from four to seven rays. 

37. The JSchineis or Sucking-fish, The body almost wedge- 
like, moderately round ; the head broader than the body ; the fin 
covering the gill with ten rays ; an oval breast-plate, streaked in 
form of a ladder, toothed< 



SPlNOtrS FI^rtES. *5 

* S8. The Lipidopus or Garter-^fith. The body gword-like ; the 
liead lengthened out ; the fins covering the gills with iseven rays \ 
three scades only on the whole body; two in the place of the ventral 
iins ; the third from that of the anus. 

SOFT-FINNED ABDOMINAL FISH. 

39. The Loricaria. The body crusted over ; the head broad^ 
with a beak ; no te^ ; the fin covering the gills with six rays. 

40. The Atkerina or Atherine. The body oblong ; the head 
of a middling size ; the lips indented; the fin covering the gills 
with six rays : the line on the sides resembling a silver band. 

41. The Salmo or Salmon. The body oblong ; the head a little 
sharp ; the fin covering the gills from four to ten rays ; the last fin 
on the back without its correspondent muscle, fet. 

42. The Fistukaria. The body angular, in form of a spindle ; 
the head pipe-feshion, with a beak ; the fin covering the gills with 
seven iws ; the under jaw covering the upper. 

43. The £sox or Pike. The body round ; the head wit)i a 
beak ; the under jaw pierced longitudinally with small holes ; the 
fin covering the gills from seven to twelve rays. 

44. The Argentina or Argentine. The body a little round and 
slender ; the head with a beak, .broader than the body ; the fin 
covering the ffills with eight rays ; a spurious back fin. 

45. The Clupea or Herring. The body a little oblong ; the 
head with a small beak ; the fin covering the ^ills with eight rays. 

46. The Exoccetus or Flying-fish. The body oblone; the 
head almost three-cornered ; the fin covering the gills with ten 
rays ; the pectoral fins placed high, and as long as thfewhtne body; 
the back fin at the extremity of the back. 

47. The Cyprinus or Carp. The body elongated, almost 
round ; the head with a small beak ; the hinder part of the bone 
covering the gilld marked with a crescent ; the fin Covering the 
gills with three rays. 

48. The Cabitts or Loach. The body 6blong ; alm5st equally 
broad throughout ; the head small, a little elongated ; ~the eyes in 
the hinder part of the head ; the firt covering the gills from four to 
six rays ; the covers of the gills closed below. 

49. The Amia or Bonito. The body round and slender \ the 
beady forehead, and breast, without skin ; the fin covering the 
gills with twelve rays ; two beards from the nose. 

50. The Mormyrus. The body oblong ; tlie head elongated i 
the fin covering the gills with a single ray ; the opening to the g^ls 
is linear, and has no bone covering them. 

Such is the system of M. Gouan ; by reducing to which any 
flsh that ofiers, we can know its rank, its affinities, and partly its 
anatomy, all which make a considerable part in its natural history^ 
But to show the use of this system still more apparently, suppose 
t meet with' a fish, the name to me unknown, of which I dwire to 
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know somethiDg more. The way is first ,to lee whether it be • 
oartilaginous fish, which may be known by its wanting fins ti» 
open and shut the gills, which the cartilajginous kinds are wholly 
without. If I find that it has them, then it b a spinous, fish ; and, 
in order to know its kind, I examine its fins, whether they be 
prickly or soft : I find than soft ; it is therefbre to, be ranked 
among the soft-finned fishes. I then eilamine its ventral or belly 
fins, and finding that the fish has them, I look for their situiCtion, 
and find they lie nearer to the tail than the pectoral fins. By this 
I find the animal to be a soft-finned abdominal fish. Then, to 
know which of the kinds of these fishes it is^ I examine its figure 
and the shape of its. head, I find the body rattier oblong ; the head 
with a small beak ; the lower jaw like a saw ; the fin covering the 
gills with dght rays. This animal must therefore be the herring 
or one of that family, such as the pilchard, the sprat, the shad, or 
the anchovv. To give another instance: Upon examining the 
fins of a fish to me unknown, I find them prickly ; I then look 
for the situation of the ventral fins, I find them entirely wanting ; 
this then must be a prickly-finned apodal fish. Of this kind there 
are but three ; and by comparing the fish with the descripticm, I 
find it either of the trichurus kind, the sword-fish, or die gilt- 
head. Upon examining also its external structure, I shall find a 
very great similitude betnreen my fish and that placed at the head 
of tjbe fiunily« 



CHAPTER II. 

OF SPINOUS FISHES IN GENERAL. 
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Having given a method by which spinous fishes may be dis- 
tinguished from each other, the history of each in particular might 
naturally be expected to follow ; but such a distinct account of 
each would be very disgusting, from the unavoidable uniformity 
of every description. The history of any one of this class very 
much resembles that of all the rest : they breathe air and water 
through the ^lls ; they live by rapine, each devouring such animals 
as its mouth is capable of admitting ; and they propagate, not by 
bringing forth their young alive, as in the cetaceous tribes, nor by 
distinct ^gs, as in the generality of tiie cartilaginous tribes, but 
by spawn, or peas, as they are generally called, which they pro- 
duce by hundreds of thousands. These are the leading marks 
that run through their whole history, and which have so much 
swelled books with tiresome repetition. 

It will be sufficient therefore to draw lliis numerous class into 
one point of view, and to mark how they difier from the former 
classes, and what they possess peculiarly striking, so as to distinguish 
them from each other. The first object that presents itself, and 



SPINOUS FISHES. - W 

■ 

Ihttt by which they differ from all others, is the boned. These, 
wdum escamined but slightly, appear to be entirely solid ; yet when 
^ewed more closely, every bone will be found hollow, and filled 
with a substance less rancid and oily than marrow. These bones 
are very numerous and pointed ^ and, as in quadrupeds, are the 
props or stays to which the muscles are fixed which move the 
different parts of the body. 

: The number of bones m all spinous fishes of the same kind is 
always the same. It is a vulgar way of speaking to say, that fishes 
are at some seasons more bony than at others ; but tiiis scarcely 
requires contradiction. It is true, indeed, that fish are at some 
•easons much fatter than at others ; so that the quantity of the 
flesh being diminished, and that of the bones remaining the same, 
they appear to increase in number, as th^ actually bear a greater 
proportion. 

All fish of the same kind, as was said, have the same number 
of bones : the skeleton of . a fish, however irregularly the bones 
may fall in our way at table, has its members very regularly dis- 
posed ; and every bone has its fixed place, with as much precision 
as we find in the orders of a regular fabric. But then spinous fish 
dififer in the number of bones, according to the species ; for some 
have a greater number of fins by which they move in the water. 
The number in each is always in proportion to the number and 
size of these fins ; for every fish has a. regular apparatus of bones 
and muscles, by which the fins are moved; and all those fish, 
where they are numerous or large, must, of consequence, be con- 
siderably bony. Indeed, in the larger fish, the quantity of flesh 
is so much, and the bones themselves are so large, that they are 
easily seen and separated ; but in the smaller kinds with many^ 
fins, the bones are as' numerous as in the grea^ ; yet being so very 
minute, they lurk almost in every part of the flesh, and are dan- 
gerous as well as troublesome to be eaten. In a word, those fish 
uliich are large, fat, and have few fins, are found to be the least 
bony ; those which are small, lean, and have many fins, are the 
most bony of all others. Thus, for instance, a roach appears 
more bony than a carp, because it is leaner and smaller ; and It 
is actually more bony than an eel, because it has a greater number 
of fins. 

- As the spinous fish partake less of the quadruped in their forma- 
tion than any others, so they can bear to live out of their own 
element a shorter time. In general, when taken out of the water, 
tbey testify their change by panting violently and at closer inter- 
vals, thevtnin air not mmishing their gills the proper play ; and in 
sfew minutes they expiree Some indeed are more vivacious in air 
than others ; the eel. will live several hours out of water; and the 
carp has been known to be fiittened in a damp cellar. The method 
is by placing it in a net well wrapped up in wet moss, the mouth 
only out, and then hung up in a vault. The fish is fed with white 
bfcfid and milk ; and the net now and then plunged into the water. 

E 2 



p9 HISTORY Of 

The animal thus managed^ has been knonn not only to liv^ fi>r*# 
fbrtnigh^ but to grpw exceeding £ait, and of a superior flavour* 
Frc»n this it urould seem, that the want pf moisture in the ffilU t» 
the chief cause of the death of these , animals ; ^and could ^t hm 
iuppliedy their lives might be prolonged in the air, aln^iost as wdl 
^ in thdr own element. 

Yet it is impossible to account for the different opemtions of the 
same elepient, PPon animals that^ to appearance, have the same 
conformation. To some fishes, bred m the sea, fie^h water i* 
immediate destruction ; on the other hand, some ^shes that live in 
pur lakes and ponds, cannot bear the saltwater. Whence thia 
diflerence can arise, is not easily to be accoxmted forr The salint 

Suality of the water cannot properly be ^ven as the cause, since no 
shes unbibe any of the sea's saltness with thdr food, or in respi^r 
ration. The flesh of all fishes is equally fresh, both in the river 
and ii\ the saltest depths of the ocean ; the salt of the element in 
which they live no way mixing with their conptitution. Whenoa 
then is it that animals will live only there, and will quickly expire 
ivhen carried into fresh water ? it may probably prise from the 
superior weight of the sea water. As from the great quanti^ of 
9alt dissolved in its composition, it is much heavier tiian fresh 
wateir, so it is probable it lies with greater force upon the organ* 
of respiration, and gives them their proper and necessigry play : qu 
the other hand, those fish which are used only to fresh watar cannot 
bear the weight of the saline fluid, and expire in a manner suffo** 
cated in the grossness of the strange eleqcient. 

But thou^ there are some tribes that live only in the sea, and 
others in fresh water, yet there are some whose organs are equally 
adapted to either element, and that spend a part of their season ia 
one, and a part in the other. Thus the salmon, the shad, the 
smelt, and the flounder, annually quit their native ocean, and 
come up our rivers to deposit their spawn. This seems the most 
important business of their lives; and there is no daneerivhioh 
they will not encounter, even to the surmounting precipices, to 
find a proper place for the deposition of^ their future oflspring. 
The salmon, upon these occasions, is seen to ascend rivers five 
hundred miles from the sea, and to brave not only the danger of 
various enemies, but also to spring up cataracts as high as a house. 
As soon as they come to the bottom of the torrent, they seem 
disappointed to meet the obstruction, and swim some paces back ; 
they then take a view of the danger that lies before them, survey it 
motionless for some minutes, advance, and again retreat: till at 
last summoning up all their force, they take a leap from the 
bottom, their body straight, and strongly in motion ; and thuft 
most frequently clear every obstruction. It sometimes happens, 
however, that they want stren^h to make the leap ; and then, in 
our fisheries, the^^ are taken in their descent. But this is one of 
the smallest dangers that attend these adventuring animals in theiv 
progress : numl^rless are the metiibds c^ taking them ; as well by 
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tiie hobk,' 9B by nets, b*sket% and other inventions, which it is not 
oar bnsinesB nere to describe. Their capture makes in several 
cotomtries, a gnat article of commerce ; and being cured in several 
d tfl fere at manners, either by salting, pickling, or drying, they are 
sent to all tbe markets of £urope. 

As these mount up the rivers to deposit their spawn, others, 
particularly the eel, descend the fresh water stream, as Radi assures 
tn, to bring forth their young in the sea. About the month of 
Atigust, annually, these animals take the opportunity^ of the most 
obMnmlnights, and when the rivers are flooded by accidental rains. 
seek the ocean. When they have reached the sea, and produced 
tiieir young, for they are viviparous, they again ascend the stream, 
at dimsrent tinies as opportunity offers, or as the season is fiivourable 
or tempeistuous. Their passi^ begins usually about the end of 
Jamiary, and continues till towards toe end of May, when they are 
taken in the river Amo by millions, and so small that a thousand of 
Hban. goes to a pound. There is nothing more certain than that 
diey descend in our own rivers after floods, in great abundance, and 
ve thus caught in nets, to very great advantage. They are 
pMJBessed also of a power of climbine^ over any obstacle; for, b^ 
wplying their glutinous and slimy bodies to the surface of the 
wbject iSney desire to surmount, they can thus creep up locks, weirs, 
and' every tinng that would prefvent their ascending the current of 
tbestremi. 

But the length of the voyage performed by these fishes, is sport, 
if compared to what is annuallyundertaken by some tribes, that 
oonstantly reside in the ocean. These are known to take a course 
of three or four thousand miles in a season; serving for prey to 
wh^ks, sharks, and numerous flocks of water fowl mat regularljr 
wttt to mtercept their progress. These may be called fish of 
passage, and b€»r a strong analogy to birds of passage, both from 
Hidr social' disposition, and the immensily of their numibers. Of 
thk kind tae the cod, tiie haddock, the whitine, the mackerel, the 
tuimy, the herring, and the pilchard. Other fish live iii our vicinitjr, 
and rende oii our coasts all the year round, or keep in the depths 
of tiie ocean, and are but seldom seen' ; but these, at stated seasons, 
visit their accustomed haunts with regulair certainty, generally 
fcCimnng the same week in the succeeding year, and of^n the same 
day* 

The stated returns, and the regular progress of these fish of 
pasidge, is one of the most extraordinary" drcuinstances in tiie 
nMoiy of nature; What rt is that impels theM to such distant 
toytiges^ what directs their pass^e, what supports them by the way, 
and- whet sometimes prompts them to quit for sevmil seasoUs oofe 
fliore Ibr another, and then return to tneir accustomed harbour; 
O^ questions that curiosity may ask, but philosophy can hardly 
lesolve* We must dismiss inqmry, satisfied with the certainty of 

QMrfiiett. 

The Cod seems to be the foremost of this Wandering tribe, and 
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is oiily fouiul. in our northern part of the world. This iinimftl*f 
chief place of resort is on the banks of Newfoundland, and the othei^ 
isand-banks that lie off Cape Breton. That extensive flat seems to 
he no other than the broad top of a sea mountain, extending for 
tibove five hundred miles long, and surroupded with a deeper sea. 
Hither the cod annually repair in numbers beyond the power of 
calculation, to feed on tne quantity of worms that are to be found 
ihere in the sandy bottom. Here they are taken in such quantities 
that they supply all Europe with a considerable share of provision. 
The English have stages erected all along the shore for salting and 
drying them ; and the fishermen, who take them with the hook and 
line, which is their method, draw them in as fast as they can throw 
out. This immense capture, however, makes but a very small 
•diminution when compared to their numbers; and when their 
provision there is exhausted, or the season for propagation returns, 
Ihey go off to the polar seas, where they deposit their roes in full 
security. From thence want of food forces them, as soon as the first 
more southern seas are open^ to repair southward for subsistence. 
Nor is this fish an unfrequent visitant upon our shores ; but the 
returns are not so r^ular, nor does the capture bear any proportion 
to that at NewfouncUand. 

The Haddock^ the Whiting, and the Mackerel, are thought by^ 
some to be driven upon our coasts rather by their fears than their 
appetites, and it is to the pursuit of the larger fishes we owe t\mr 
welcome visits. It is much more probable that they come for that 
food which is found in more plenty near the shore than farther out 
at sea. One thing is remarkable, that their migrations seem to be 
regularly conducted. The grand shoal of haddocks that comes 
periodically on the Yorkshire coasts, appeared there in a body on 
the lOth of December I766, and exactly on the same day in the 
following year. This shoal extended from the shore near three 
miles in l)readth, and in length for more than forty. The limits of 
a shoal are precisely known ; for if the fishermen put down their 
lines at the distance of more than three miles from shore, they catch 
nothing but dog-fish — a proof that the haddock is not there. 

But of all migrating fish, the Herring and the Pilchard take the 
most adventurous voyages. Herrings are found in the greatest 
abundance in the highest northern latitudes. In those inaccessible 
seas, that are covered with ice for a great part of the year, the 
herring and pilchard find a quiet and sure retreat from all their 
numerous enemies: thither neither man, nor their still more 
destructive enemy, the fin-fish, or the cachalot, dares to pursue 
them. The quantity of insect food which those seas supply is very 
^eat ; whence, in that remote situation, defended by the icy rigour 
of the climate, they live at ease, and multiply beyond expression, 
•From this most desirable retreat Anderson supposes they would 
never depart, but that their numbers render it necessary for. them 
to migrate, and, as with bees from a hive, they are compelled t* 
seek for other retreats. 



/ 
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' For thit feaaon, the ^reat Golonf it nben to set out from the Icy 
Sea.al>out the mindk of winter, comt)osed of numbers that if all the 
am in the world were to be loaded with herrings, they would not 
any the thousandth jMurt away. But they no sooner leave their 
letreats but millions of enemies appear to thin their squadrons. 
The l&n^fish and the cachalot swallow barrels at « yawn ; the 
porpoise, ihe grampus, the shark, and the whole numerous tribe of 
doff-fish, find them an easy prey, and desist from making war upon 
eara othar : but still more, the unnumbered flocks of sea fowl that 
dnefly inhabit near the pole, watch the outset of their dangerous 
Hugration, and spread extensive ruin. 

ui this existoice, the defenceless emigrants find no other safety 
but by crowding closer together, and leavin? to the outmost bands 
ihe danger of being first t^oured : thus, like sheep when frighted^ 
that alwajrs run together in a body, and each finding some protec- 
tion in bang but one of many that are equally liable to invasion, 
ihej are seen to separate into shoals, one body of which moves to 
Ihe west, and'Tj^urs down along the coasts of America, as fiur south 
as Carolina, and but seldom farther. Tn Chesapeak Bay, the 
annual inundation of these fish is so great that they cover the 
shores in such 'quantities as to become a nuisance. Those that 
hold more to the east} and come down towards Europe, endeavour 
to save themselves from their merciless pursuers by approaching 
the first shore they can find ; and that which first offers in their 
descent is the coast of Iceland, in the beginning of March. Upon 
tiieir arrival on that coast, their phalcmx, which has already suffered 
considerable diminutions, is nevertheless of amazing extent, depth, 
and closeness, covering an extent of shore as large as the island 
itsdf. The whole water seems alive, and is seen so black with 
them to a great distance, that the number seems inexhaustible* 
There the porpoise and the shark continue their depredations, and 
the birds devour what quantities they please. By these enemies 
the herrings are cooped up into so close a body, that a shovel, or 
any hollow vessel put into the water, takes them up without &rther 
trouble. 

T%at body which comes upon our coasts begins to appear off the 
Shetland Isles in April. Tnese are the forerunners of the grand 
shoal which descends in Jun^ ; while its arrival is easily announced 
by the number of its greedy attendants, the gannet, the ^11, the 
shark, and the* porpoise. When the main body is amved, its 
breadth and deptn is such as to alter the very appearance of the 
oeean. it is divided into distinct colunms, of fiv^ or six miles in 
lengdi, and three or four broad ; while the water before them curls 
up, as if forced out of its bed. Sometimes th^ sink fi>r the space ' 
of ten or fifteen minutes, then rise a^n to the surface ; and in 
bright weather reflect a variety of splendid colours, like a field 
bespangled with purple, gold, and azure. 

The fishermen are ready prepared to give them a prcrp^ recep* 
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tion; and by neU made for the occaBion, they take sometimes 
above two thousand barrds at a sinsle draughts 
• From ^e Shetland' Isles ano^er body of this great army, wher^ 
it divides, goes off to the western coasts of Ireland, whore they, 
meet with a second necessity of dividing* The one takes ,to the 
Atlantic, where it is soon lost in that extensive ocean ; the,other 
passes into the Irish Sea, and fhmishes a very considerable capture 
to the natives. 

In this manner the herrings, expelled from their native seas, seek, 
t^ose bays and shores where^ they can find food, and the best 
defence a^inst their unmerciful pursuers of the deep. In general,, 
the most inhabited shores are the places where the larger animals 
of the deep are the least fond of pursuing, and these are chosen by 
the herring as an asylum from greater cUuigers. Thus, along tfaie 
coasts of Norway, the Grerman shores, and the northern shores of 
France^ these anipials are found punctual in their visitations. In 
^hese dififerent places they produce their young, which, when come 
to some degree of maturity, attend the general motions. After 
the destruction of such numbers, the quantity that attempts to- 
return is but 8i]Qall ; and Anderson doubts whether they ever 
return. 

Such is the account given of the migration of these fishes, by 
one who, of all others, was best acquainted with their history; and 
yet many doubts arise in every part of the migration. The most 
obvious which has been made is, that though such numbers perish 
in their descent f^om the north, yet, in comparison to those that 
survive, the accpjont is trifling ; and it is supposed, that of those 
taken by man, the proportion is not one to a million. Their 
regularly leaving the shore also at a stated tim^ would imply that 
they are not in their visits under the impulse of necessity. In 
fact, there seems one circumstance that shows these animals 
governed by a choice with respect to the shores they pitch upon^ 
and not blindly driven from one shore to another. What I mean . 
is, their fixing upou some shores for several seasons, or, indeed^ 
for several ages together ; and, after having regularly visited them 
every year, then capriciously forsaking them never more to return. 
The first great bank for herrings waif along the shores of Norway^ 
Before the year 1584, the number of ships from all parts of Europe 
that resorted to that shore exceeded some thousands. The quantity 
of herrings that were then assembled there was such, that a maa 
who should put a spear into the water, as Olaus Magnus asserts^ 
would see it stand on end, being prevented from felling. But 
soon afler that period, these animals were seen to desert the Norway 
shores, and took up along the German coast, where the Hanse 
tqwns drove a very great trade by their capture and sale ; but, for 
above a century, the herrings have in a ^reat measure forsaken 
them, and their greatest colonies are seen . m the British Channel, 
and upon the Irish shores* It is not easy to assign a cause for this 
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(eenungly <:apnciou8 desertion ; whether the num^r of their finny 
enemies, increasing along the northern coasts, may have terrified 
the herring tribe from their former place of resort, or whether the 
quantity of food being greater in the British Channel, may not 
allure tnem tluther, is not easy to determine. ^ 

The l^lchard, which is a fish differing little from the herrinff, 
makes the coast of Comw^l its place of principal resort. Their 
arrival on that coast is soon proclaimed by their attendants the 
birds, and the larger fishes; and the whole country prepare to 
take the advantage of this treasure, providentially thrown before 
them. The natives sometimes enclose a bay of several miles extent 
with their nets, called saines. To direct them in their operations^ 
there werp some years ago (but I believe they are dLscontiimed) 
. several men placed on eminences near the shore, called huers^ who, 
with brooms in their hands, gave ugnals where the nets were to be 
extended, and where the ^i^ls of fishes lay : this they perceived 
by the colour of the water, which assumed a tincture from the shoala 
beneath. By these means they sometimes take twelve or fifteen 
hundred barrels of pilchards at a draught, and they place them in 
heaps Ga the shore. It often happens, that the quantity caught ex- 
ceeds the salt or the utensils for curing tiiem ; and then they are carried 
off to serve for the purposes of manure. This fishery employs not 
o^y great numbers of men at sea, training tliem to naval affairs, 
but cdso numbers of women and children at land, in salting and 
curing the fish ; in makitig boats, nets, ropes, and casks, for the 
purposes of taking or fitting them for sale. The poor are fed witl^' 
the superfluity of the capture ; the land is manured with the o£^ ^ 
the merchant finds the gain of commission 'and honest commerce ; 
the fisherman, a comfortable subsistence from his toil. *^ Ships," 
says Dr. Borlase, ** are often freighted hither with salt, &nd into 
foreign countries with the fish, carrying off at the same time a 
part of our tin. The usual produce of the number of hogsheads, 
exported for ten years, from 1747 to 175& inclusive, amounted, to 
near thirty thousand hogsheads each year: every hogshead has 
amounted, upon an average, to the price of one pound thirteen, 
shillings and threepence. Thus the money paid for pilchards 
e^ported^ has annually amounted to near fifty thousand pounds." 

Whence thepe infinite numbers are derived, still remains obscure ; 
but it will increase our wonder to be told, that so small a fish as the 
Stickleback, which is seldom above two inches long, and tbat one 
would think could easily find support in any water, is yet obliged 
tocdboixe, and leave its native fens in search of new habitations^ 
Qaee-evety seventh or eighth year, amazing shoals of these appear 
in the river Welland, near Spalding, and come up the stream^ 
forming, one great column. They are supposed to be multitude 
collected in some o^ the fens, till,^ overcharged with numbers, they 
are periodically obliged to migrate. An idea may be had of their . 
numbers, when, we atie tnformed, that a man, employed by a farmer 
to^take them.for the puryiose of manuring his grounds, has got, fctf . 
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a considerable time, four Bfaillingt a«daf, by ielling them at a half-»* 
penny a bushel ! 

Thus we see the amazing propagation of fishes alone our own 
coasts and rivers ; but their numbers bear no proportion to the 
vast quantities found amon^ the islands of the Indian ocean* The 
inhabitants of these countnes are not under the necessity even of 
providing iivstruments for fishing; it is but going down to the 
shore, and there the fish'are found in great numbers in the plashes 
that still continue to have water in them. In some of these places 
the quantity is so great, that they are left in shoals on those swamps, 
dried up by the sun, and their putrefaction contributes to render 
the country unhealthful. 

This power of increasing m these animals exceeds our idea, as it 
would, in a very short time, outstrip all calculation. A single 
herring, if suffered to multiply unmolested and undiminished for 
twenty years, would show a progeny greater in bulk than ten such 
globes as that we live upon. But happilj the balance of nature i9 
exactly preserved, and their consumption is equal to their fecundity. 
For this reason we are to consider the porpoise, the shark, or the 
cod-fish, not in the light of plunderers and rivals, but of benefactors 
to mankind. Without their assistance, the sea would soon become 
overcharged with the burden of its own production ; and that 
element, which at present distributes health and plenty to the shore, 
would but load it with putrefaction. 

In the propagation of all fish some d^ee of warmth seems 
absolutely necessary, not only to their preservation, but to the 
advancement of their posterity. Their spawn is always deposited 
in those places where the sun-beams may reach them, either at the 
bottom of shallow shores, or floating on the surface in deeper 
waters. A small degree of heat answers all the purposes of incuba* 
tion, and the animal issues from the e^gs in its state of perfect for- 
mation, never to undergo any succeeding change. 
' Yet still I have some doubts whether most fish come from the 
egg completely formed. We know that in all the frog tribe, and 
many of the lizard kind, they are produced from the egg in an im- 
perfect' form. The tadpole, or young frog, with its enormous 
head and slender tail, are well known : a species of the lizard also, 
which is excluded from the shell without legs, only acquires Ihem 
by degrees, and not till after some time does it put off its serpent . 
form. It is probable that some kinds of fish in like manner suffer 
a change ; and though it be too inconsiderable to strike the fisher- * 
man or the inattentive spectator, yet it makes a very material diffe- 
rence to the naturalist, and would perhaps disarrange his most 
favourite systems. A slight alteration in the fins or bones that 
cover the gills, would overturn the whole fabric of the most 
applauded ichthyologist ; and yet, as I observed, it is most proba- 
ble that these minute alterations often take place. 

As a proof of this, during the month of July there appear near 
Greenwich innumerable shoals of small fishes, which ar^ known t^ 
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the Londonners by the tiatne of White Bait. It is uhiverflally 
agreed that they are the young of some fish ; they are never seen 
but at this time of the year, and never found to nave any roe, a 
circumstance that proves their not being come to maturity. Tlie. 
quantity is amazing ; and the fish that produces them in such 
numbers niust be in plenty^ though it is not yet known what that 
fish is, as they correspond with no other species whatever. They 
most resemble the smelt in form ; and yet they want a fin which 
that animal is never without. They cannot be the bleak, as they 
are never found in other rivers where the bleak breeds in great 
abundance. It is most probable, therefore, that they are the young 
of some animal not yet come to their perfect form, and therefore 
reducible to no present system. 

The time that spinous fishes continue in the pea is in proportion 
to the size of the kind. It is a rule that chiefly holds through 
nature, that the larger the animals are, tlie longer they continue 
before exclusion. This, I say, holds generally through all 
nature, though it is not easy to assign a cause for so well known 
a truth. It may probably be, that as all large bodies take 
a longer time to grow hot than small ones, so the larger the 
egg, the longer influence of vital warmth it requires to reach 
through all its recesses, and to unfold the dormant springs that 
wait to be put into motion. 

The manner in which the eggs of fishes are impregnated is 
wholly unknown. All that obviously oflers is, that in ponds the 
sexes are often seen together among the long grass at the edge of 
the water ; that they seem to struggle, and that during this time 
they are in a state of sufi*ering ; they grow thin, they lose their 
appetite, and their flesh becomes flabby ; the scales of some grow 
rough, and they lose their lustre. On the contrary, when the time 
of coupling is over, their appetite returns, they re-assume their 
natural agility, and their scales become brilliant and beautiful. 

Although the usual way with spinous fishes is to produce by 
spawn, yet there are some, such as the eel and the blenny, that are 
known to bring forth their young alive. Bowlker, who has written 
a treatise upon fishing, seems to determine the question relative to 
tlye viviparous production of eels, upon the authority of one or two 
credible witnesses. An eel, opened in the presence of several 
persons :of credit, was found to have an infinite number of little 
creatures, closely wrapt up together in a lump about the size of a 
nutm^, which being put in a basin of water, soon separated, and 
swam about ; yet still whether these might not have been worms 
generated in the animaPs body, remains a doubt; for there are 
scarcely any fiishes that are not infested with worms in that manner.* 

[* The eel was formerly thought to be oviparous ^ it is -now known that it ia 
viviparous. Mr. Cbartwynd ob^i'ves^^tbat if the aperture under the belly of tha 
^, which looks red in the month of May, be cut opelif at that time> the yonng' 
«tls will be seeo to come forth alire after the o|»eration. 
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With re6pect:to the growth of fishes it is obsarred, HMt, ainortg 
.€aq>s particularly^ the first year they grow to about the size of: 1^ 
leaf <^ & willow tree ; at two years they are about four inches longp* 
Tliey grow but x>ne inch more the third season, which is ttf% 
inches. Those or fimr years old are about six inches y and seven 
after the fifth. From that to eight years old they are found txybe 
large in proportion to the goodness of the pond, firom eight t6 
twdye inches. With regard to sea fish, the fishermen assure b«^ 
that a fish must be nx years old before it is fit to be served up t^ 
table. They instance it in the "erowth of a mackereL Tliey 
assure us that those of a year old are as large as one's finger ; 
tiiat those of two years are about twice that length ; at three and 
four years, they are that small kind of mackerel that have neithef 
miltft nor roes ; and between five and six^ they are those ftill grown 
fish that are served up to our tables. In the same manner, with 
re^rd to flat fishes, they tell us, that the turbot and barbel at 
fme year are about the size of a crown piece ; the second yeav 
0s large as the palm of one's hand ; and at the fifth and sixth year 
they are large enough to be served' up to table. Thus it appears 
that fish are a consi<£srable time in coming to their full growlli, and 
that they are a long time destroyed before it comes to their tarn to 
be destroyers.* 

All fish live upon each other in some state of their existenotf^ 
Those with the largest mouths attack and devour the larger 
kinds ; those whose mouihs are less, lie in wait for the smaller ny ^ 
and even these chiefly subsist upon spawn. Of those which live in 
the ocean, of the spinous kinds, the Dorado is the most voracious^ 
This is chiefly found in the tropical climates, and is at once the 
most active and the most beautiftil of the finny region. It is about 
'six feet long ; the back all over enamelled with spots of a bluish* 
green and sdver ; the tail and fins of a gold colour; and all have ar 
brilliancy of tint^ that nothing but nature's pencil can attain to-^ 
the eyes are placed on each side of the head, large and beautiftil, 
surrounded with circles of shining gold. In the seas where they , 
are found, these fish are always in motion, and play round ships in 
ftill sail with ease and security : for ever either pursuing or purdued^ 
they axe seen continually in a state of warfare, either defending 
themselves against the shark, or darting after the smaller fic^ies* 
Of alt others, the Flying-fish most aboundsnn these seas ; and as 
it is a small animal seldom growing above the size of a herring, it 
is chiefly sought by the dorado. Natute has furnished eacb 
respectively with the power of pursuit and evasion. The dorado> 
being above six feet long, yet not thicker than a salmon, andfurw 
nished with a ftill complement of fins, cuts its way through the^ 
water with amazing rapidity : on the other hand, the flying-£sh is 
furnished with two pair of fins longer than the body, and these 
also moved by a stronger set of muscles than any other. This 

* Tniik des P^ches, par Monsieur J>uhamel. Sect. 3. p. 100. 
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miflm&ty of power seems to furnish one of the most entertmnii^ 
spectacles tbose seas can ezhihit. The efforts t6 seize on the one 
side, end the arts of escaping on the other, are perfectly amusing. 
The dofsdo is seen upon uus occasion darting aner its prey, whidi 
will not leaye the water, while it has the advantage of swimming, 
in the beginning of the chase. But, like a hunted hare, bdng 
tiled at lart, it men has recourse to another expedient for safety, by 
light. The lonj^ fins, which began to grow useless iu/ the water, 
aie now exerted m a diflerent manner and different direction to that 
,in which they were employed in swimming : by this means ^tit 
timid little animal rises nom the water, and flutters over its surface 
lor two or three hundred yards, till the muscles employed in 
moving the win^ are enfeebled by that particular manner of exer- 
tioa* By diis time, however, they have acquired a fresh power of 
lenewin^ their efforts in the water, and the animal is capable of 
proceeding with some vetocity by swimming : still, however, the 
active enemy keeps it in view, an4 drives it again from the deep ; 
till, at length, tbe poor little creature is seen to dart to shorter 
distances, to flutter with greater effort, ^d to drop down at last 
into the mouth of its fierce pursuer. But not the dorado alone^ 
all animated nature seems combined against this little fish, which 
seems possessed of double powers, onr^ to be subject to greater 
dangers. For though it should escape from its enemies of the deep, 
yet the tropic bird and the albatross are for ever Upon the wing to 
seize it. Thus pursued in either element, it sometimes seeks refiige 
firom a new enemy ; and it is not unfrequent for whole shoals of 
them to Ml on ship-board, where they furnish man with an object 
of useless curiosity. 

The warfare in fresh water is not carried on with such destruo* 
tive activity, nor are the inhabitants of that element so numerous. 
It would seem that there is something more favourable to the 
fecundity of fishes in the ocean, than in an element less imprecated 
with salt. It has been the opinion of some philosophers, that all 
fish are natives of the great reservoir, and that only colonies have been 
sent up rivers, either through accident or the necessity of pro« 
curing subnstence. They have been led to this opinion by the 
sapenor fecundity of sea fish, which breed twenty to one ; as well 
9t by their Superiority in strength and size over ttiose of the same 
kina found in lakes and rivers. This is a matter too remotely- 
speculative to be worth pursuing ; but certain it is, that in fi^h 
water fishes seem to abate much of their courage and rapacity, 
pursue each other with less violence, and seem to be less powerfully 
actuated by all their appetites^ The greediness with which sea 
fish devour the bait is prodigious, if coiApared with the mmmer 
they take it in fresh water. The lines of such fishermen as 
ge off to sea, are coarto, thick, and clumsy, compared to 
what afe used by those who fish at land. Their baits are 
leldom more than a piece of a fish, or the flesh of some qua^ 
draped, stuck on the hook in a bungling manner, and scarcely 
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Any art is employed to conceal the deception* But it is otherwise 
in fresh water : the lines must be drawn to a hair«*like fineness; 
they must be tinctured of the peculiar colour of the stream ; the 
bait must be formed with the nicest art, and even, if possible, to 
exceed the perfection of nature ; yet still the fishes approadi it 
with diffidence, and often swim round it with disdain. The cod on 
the banks of Newfoundland, the instant the hook» which is only 
baited with the guts of the animal last taken,. is dropped into the 
water, darts to it at once, and the fishermen have but to pull up as 
fiist as they throw down. But it is otherwise with those who fish 
.in fresh water, they must wait whole hours in fruitless expectation ; 
and the patience of a fisherman 19 proverbial among us. 

This comparative neglect of food, which is found in all the 
tribes of fi'esh water fishes, renders them less turbulent and less 
destructive among each other. Of all these, the Pike is the most 
active and voracious ; and our poets, whose business it is to observe 
the surfiice of nature, have called it the tyrant of the watery plain. 
.In fact, in proportion to its strength and celerity, the pike does 
4K>me mischief; but what are its efibrts compared to those of the 
cachalot or the shark ? they resemble the petty depredations of a 
irobber, put in competition with the Yavages of a conqueror I How* 
£ver, the pike will attack every fish less than itself; -and it is som^ 
times seen choaked by attempting to swallow such as are too large 
a morsel. It is immaterial of What species the animal it pursues 
appears to be, whether of another or its own, all are indiscrimi<- 
nately devoured ; so that every fish owes its safety to its minute* 
ness, its celerity, or its courage : nor does the pike confine itself to 
feed on fish and frogs, it will draw down the water-rat and the 
young diicks as they are swimming about. Gesner tells us of a 
mule that stooped to drink in the water, when a famished pike that 
was near seized it by the nose, nor was it disengaged till the beast 
flung it on shore. So great is their rapacity that they will contend 
with the otter for his prey, and even endeavour to force it from 
him. For this reason it is dreaded by all other fish ; and the small 
pnes show the same uneasiness and detestation at the presence of 
their tyrant, as the little birds~do at the^ght of a hawk or an owl. 
When the pike lies asleep near the suriace, as is frequently the 
case, the lesser fish are observed to swim around it in vast numbers, 
with a mixture of caution and terror. 

The other tribes of fresh water fish are much inferior to this 
animal in courage and rapacity : they chiefly subsist upon worms 
and insects, pursuing them at the bottom, or jumping after them 
to the surface of the water. . In winter also their appetites seem 
entirely to forsake them ; at least they continue in so torpid a state 
that few baits will tempt them to their destruction. At that 
season they forsake the shallow water, and seek those deep holes to 
be found in every river, where they continue for days together 
without ever appearing to move. The cold seems to anect them ; 
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for they lie close to the bottom, where the water is most warm^ and 
seldom venture out except the day be peculiarly fine, and the 
shallows at the edges of the stream become tepified by the power- 
ful rays of the sun. Indeed I have been assured, that some fishes 
may be rendered so torpid by the cold in the northern rivers as to 
be frozen up in the great masses of ice in which they continue for 
several months together seemingl^r without life or sensation, the 
prisoners of congelation, and waiting the approach of a warmer 
sun to restore them .at once to life and liberty. Thus that cheerful 
luminary not only distributes health .and vegetation to the produc- 
tions of the earthy but it is ardently sought even by the gelid 
inhabitants of the water. 

As fish are enemies one to another, so each species is infested 
with worms of different kinds peculiar to itself. The great fish 
abound with them, and the little ones are not entirely free. These 
troublesome vermin lodge themselves either in the jaws and the 
intestines internally, or near the fins without. When fish are 
healthy and fat they are not much annoyed by them ; but in winter, 
when they are lean or sickly, they then sufier very much. 

Nor does the 'reputed longevity of this class secure them from 
their peculiar disorders. They are not only affected by too much 
cold, but there are freauently certain dispositions of the element in 
which they reside unmvourable to their health and propagation. 
Some ponds they will not breed in, however artfully disposed for 
^upp^ng them with fresh recruits of water, as well as provision. 
In some seasons they are found to feel epidemic disorders, and are 
dead by the water-side, without any ap^parent cause ; yet still they 
are animals of all others the most vivacious, and they often live and 
subsist upon such substances as are poisonous to the more perfect 
clas»es of animated nature. 

It is not easy to determine whether the poisonous qualities which 
many of them are found to possess, either when they wound our 
bodies externally with their spines, or when they are unwarily eaten 
at our tables, anse from this cause. That numbers of fishes inflict 
poisonous wounds, in the opinion of many, cannot be doubted* 
The concurrent testimony of mankind they think sufficient to 
contradict a ny reasonings upon this head, taken from anatomical 
inspecrion. The great pain that is felt from the sting' given by 
the back fin of the weever, bears no proportion to the smallness of 
the instrument that inflicts the wound. How the poison is pre- 
served, or how it is conve^^ by the animal, it is not in our power 
to conceive; but its actual existence has often been attested by 
pain^l experience* In this instance we must decline conjecture, 
satis^ed'with history. 

The fact of {heir being poisonous when eaten is equally notorious, 
and the cause .e(][ually inscrutable. My poor worthy friend Dr. 
Grainger, who resided for many years at St. Christopher's, assured 
tee, that of the fish caught of the «ame kind at otie end of the 



mSTbRV OF 

Mmid^Moie wafe the bertaodmortidioleMnieui the world; WfaUl! 
odbefs taken at a diffierent end woe alwa^ dai^eroiH^ and mod 
opmmpnl J fidaL WehareapapermtheFfailoac^ifaicalTnHiMctMMiSy 
miitt^ an aoooont of the pononons qualities of dioae found at New 
Ffondenoe, one ofthe Bahama Islands. The author assures us, that 
At greater part of the fish of that dieary coast are all of a deadly 
* natoreydieimnallest effects being, to bnng on a terrible pain in the 
joints, winch, if terminating &Touiably, leaves the patient withoutany 
appetite for serersl days aner. It is not those of the most deformed 
lEmrey or the most fri^iUnl to look at, that are alone to be dreaded ; 
•fl kinds at different times, are alike dangeroos; and the same 
spedes which has thb day served for noariMunent, is the next, if 
tried, found to be fotal ! 

TUs noxious quality has given rise to much speculation, and 
many conjectures. ScMne have supposed it to anse from the fishes 
on these shores eating of the manclnneel apple, a deadly vi^petable 
poison that sometimes g;row8 pendant over the sea ; but the <)uan- 
hty of those trises ^^rowmg in this manner bears no proportion to 
die extennve infection of the fish. Labat has ascribed it to their 
eating the galley-fish, which is itself most potently poisonous: 
but this only removes ouf wonder a little forther back ; for it 
m^ be asked, with as just a cause for curiosity, how comes the 
galiev-fish itself to procure its noxious qualities ? Others have 
ascribed the poison of these fishes to their feeding upon copperas 
beds ; but I do not know of any copperas mines found in America* 
In short, as we cannot describe the alembic by which the fattle<* 
snake distils itb malignity, nor the process by which the scorpion, 
that lives among roses, converts their sweets to venom, so we cannot 
discover the manner by which fishes become thus dangerous ; and 
it is well for ns of Europe that we can thus wonder in . security* 
It is certain that, with us, if fishes, such as carp of tench, acquire 
any disagreeable flavour from the lakes in which they have been 
bred, this can be removed by their being kept some time in finer 
and better water : there they soon clear away all those disagreeable 
qualities their flesh bad contracted, and become as ddicate as if 
they had been always fed in tlie most cleanly manner. But this 
expedient is with us rather the precaution of luxury than the efiect 
of fear: we have nothing to dread from the noxious qualities of our 
fish, for all the animals our waters furnish are wholesome. 

Happy England ! where the sea frimishes an abundant and 
luxurious repast, and the fresh waters an innocent and harmless 
pastime ; where the angler, in cheerful solitude, strolls by the edge 
of the stream, and fears neither the coiled snake nor the lurking 
crocodile; where he can retire at night, with his few trouts, to 
borrow the pretty description of old Walton, to some friendly 
cottage, where the landlady is good, and the daughter innocent 
and beautiful ; where the room is cleanly, with lavender in the 
iheets, and twenty ballads stuck about the wall ! There he can 
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enjoy the company of a talkative brother sportsman, have hit 
trouts dressed for supper, tell tales, sing old tunes, or make a 
catch 1 There he can talk of the wonders of nature with learned 
admiration, or find some harmless sport to content him, and pass 
away a little time, without offence to God« or injury to man ] 



PART IV. 

OF CRUSTACEOUS AND TESTACEOUS FISHES. 



CHAPTER I. 

l-HE DIVISION OF SHELL FISH. 

Ik describing the inhabitants of the water, a class of animals 
occur, that mankind, from the place of their residence, have been 
content to call fish ; but that naturalists, ft'om their formation, 
have justly agreed to -be unworthy of the name. Indeed, the 
affinity many -of this kind bear to the insect tribe, may very well 
plead for the historian who ranks them rather as insects. However, 
the common language of a country must not be slightly in vailed ; 
the names of things may remain, if the philosopher be carefiil to 
give precision to our ideas of them. 

There are two classes of animals, therefore, inhabiting the water^ 
which commonly receive the name of fishes, entirely different from 
those we have been describing, aiid also very ^stinct from each 
other. These are divided by naturalists into Crustaceous and 
Testaceous animals : both, totally unlike fishes to appearance, 
seem to invert the order of nature ; and as those have their bones 
on the inside, and their muscles hung upon them for the purposes 
of. life and motion, these, on the contrary, have all their Dony 
parts on the outside, and all their muscles within* Not to talk 
mysteriously — all who have seen a lobster or an oyster, perceive 
that the shell in these bears a strong analogy to the bones of other 
animals, and that by these shells the animal is sustaii^ and 
defend^ 

Crustaceous fish, such as the crab and the lobster, have a sheD, 
not quite of a stony hardness, but rather resembling a firm crust, 
and m some measure capable of yielding. Testaceous fishes, such 
as the oyster or cockle, are furnished with a shell of a stony hard- 
ness, veiy brittle, and incapable -of yielding. Of the crustaceous 
kinds are the Lobster, the Crab, and the Tortoise : of the testaceous, 
that numerous tribe of Oysters, Muscles, Cockles, and Sea Snails, 
which oflfer with infinite variety. 
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The ctastdceoud tribe seems to hold the middle rank between 
flshed, proj)erly so called,, and those snail-like linimals that receive 
tlie name of testaceous fishes. Their muscles are strong and firm^ 
c^ in the fortner ; their shell is self-produced, as among the latter. 
They have motion^ and hunt for food with great avidity, like the 
former : They are incapable of swimming, but creep along the 
bottom, like the latter : in short, they form the link that unites 
these two classed that seem so very opposite in their natures. 

Of testaceous fishes we will speak hereafter. As to animals 
of the crustaceous kind, they are very numerous, their figure 
offers a hundred varieties ; but as to their nature, they are obviously 
divided into two very distinct kinds, differing in their habits and 
their conformation. The chief of one kind is the Lobster : the 
chief of the other, the Tortoise. Under the Lobster we rank the 
Prawn, the Craw Fish, the Shrimp, the Sea Crab, the Land 
Crab, and all their varieties. Under the Sea Tortoise, the Turtle, 
the Hawksbill Turtle, the Land Tortoise,^ and their numerous 
varieties. 



CHAPTER II. 

CRU8TACBOUH ANIMALS OF THE LOBSTER KIND. 

H6Wfiv!6B different in figure the Lobster and the Crab may 
seem, their manners and conformation are nearly the same. With 
all the voracious appetites of fishes, they are condemned to lead 
an insect life at the bottom of the water ; isind though pressed by 
continual hunger, they are often obliged to wait till accident 
brings them their prey. Though without any warmth in their 
bodies, or even without red blood circulating through their veins, 
they are animals wonderfully voracious. Whatever they seize 
. Upon that lias life is sure to perish, though never so well defended ; 
th6y even devour each other ; and to increase our surprise still more, 
Uiey may, in some measure, be said to eat themselves, as they 
change their shell and their stomach every year, and their old 
stomach is generally the first morsel that serves to glut the new.* 

The Lobster is an animal of so extraordinary a form, that those 
who first see it are apt to mistake the head for the tail ; but it is 
soon discovered that the animal moves with its claws foremost ; and 
l^at the part which plays within itself by joints, like a coat of 
armour, is the tail. The two great claws are the lobster's instru- 
ments of provision and defence : these, by opening like a pair 
of nippers, have great strength, and take a firm hold ; they are 
nsually notched like a saw, which still more increases their tena- 

[* That lobsters and crabs change their shells annually, is well known j but 
it is not yet ascertained that they abo chan|^ their stomachs.] 
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city. Besides these powerful instruments, which may be consi- 
dered as armsy the lobster has eight legs, four on each side ; and 
these, with the tail, serve to give the animal its progressive and 
sideling motion. Between the two claws is the animal's head, very 
small, and furnished with eyes that seem like two black homy 
specks on each side ; and these it has a power of advancing out 
of the socket, and drawing in at pleasure. The mouth, like that 
of insects, opens the long way of 'the body ; not crossways as with 
man and the higher race of animals. It is furnished with two teeth 
for the comminution of its food ; but as these are not sufficient, it 
has three more in the stomach, one on each side and the other 
below. Between the two teeth there is a fleshy substance, in the 
shape of a tongue. The intestines consist of one long bowel, 
which reaches from the mouth to the vent; but what this animal 
differs in from all others is, that the spinal marrow is in the breast- 
bone. It is furnished with two long feelers or horns that issue on 
each side of the head, that seem to correct the dinmess of its sight, 
and apprize the animal of its danger or of its prey. The tail, or 
that jointed instrument at the other end, is the grand instrument 
of motion, and with this it can raise itself in the water. Under 
this we usually see lodged the spawn in great abundance, every 
pea adhering to the next by a very fine filament, which is scarcely 
perceivable. The ovary, or place where the spawn is first pro- 
duced, is backwards, towards the tail, where a red substance is 
always found, and which is nothing but a cluster of peas, that are 
yet too small- for exclusion. From this receptacle there go two 
canals, that open on each side at the junctures of the shell, at 
ihe belly; and through these passages the peas descend to be 
excluded, and placed under the tail, where the animal preserves 
them from danger for some time, until they come to maturity ; 
/ehen, being furnished with limbs and motion, they drop off into 
the water. ** 

When ihe young lobsters leave the parent, they immediately 
seek for refuge in the smallest clefts of rocks, and in such-like 
crevices at the bottom of the sea, where the entrance is but small, 
tfid the opening can be easily defended. There, without seeming 
to take any food, they grow larger in a few weeks' time, from the 
mere accidental substances which Jhe water washes to their retreats. 
By this time also they acquire a hard, firm shell, which fumishe* 
mem with both offensive and defensive armour. They then begin 
to issue from their fortresses, and boldly creep along the bottom, 
in hopes of meeting with more diminutive plunder. The spawn 
offish, the smaller animals of their own kind, but chiefly tlfe* 
worms that keep at the bottom of the sea, supply them with 
plenty. They keep in this manner close among the rocks, busily 
employed in scratching up the sand with their claws for worms, or 
surprising such heedless animals as fall within their grasp : thus 
they have little to apprehend, except from each other ; for in them, 
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as amoug fishes, the large are the most formidable of all othef 
enemies to the small. 

But this life of abundance and security is soon to have a most 
dangerous interruption ; for the body of the lobster still continuing 
to increase, while the shell remains unalterably the same, the animal 
l)ecomes too large for its habitation, and, imprisoned within the crust 
that has "naturally gathered round it, there comes on a necessity of 

ritting free. The young of this kind, therefore, that grow faster, as 
am assured by tfie fishermen, change their shell oftener than the 
old, who come to their full growth, and who remain in the same shell 
often for two years together. In general, hoWever, all these animals 
change their shell once a-year ; and this is not only a most painful 
operation, but also subjects them to every danger. Their moult- 
ing season is generally about the beginning of summer, at which 
time their food is in plenty, and their strength and vigour in the 
highest p^fection. But soon all their activity ceases ; they are 
seen forsaking the open parts of the deep, and seeking some retired 
situation among the rocks, or some outlet where they miay remain 
in safety from the attacks of their various enemies. For some 
days before their change, the animal discontinues its usual vora- 
ciousness; it is no lon^r seen laboriously harrowing up the sand 
at the bottom, or fightmg with others of its kind, or hunting its 
prey ; it lies torpid and motionless, as if in anxious expectation of 
the approaching change. Just before casting its shell, it throws 
ijtself upon its back, strikes its claws against each other, and every 
limb seems to tremble ; its feelers are agitated, and the whole body 
is in violent motion ; it then swells itself in an unusual manner, 
and at last the shell is seen beginning to divide at its junctures ; 
particularly it opens at the junctures of the belly, where, like a 
pair of jumps, it was before but seemingly united. It also seems 
turned inside out, and its stomach comes away with its shell. 
After this, by the same operation, it disengages itself of the claws, 
which burst at the joints ; the animal, with a tremulous motion, 
casting them off as a man would kick off a boot that was too big 
lOr him. 

Thus, in a short time, this wonderful creature finds itself at 
liberty, but in so weak and enfeebled a state, that it continues for 
several hours motionless. Indeed, so violent and painful is the 
operation, that many of them die under it ; and those which sur- 
vive are in such a weakly state for some time, that they neither 
take food nor venture from their retreats. Immediately after this 
change, they have not only the softness, but the timidity of a 
worm. Every animal of the deep is then a powerful enemy, which 
they can neither escape nor oppose; and this, in fact, is the time 
when the dog-fish, the cod, and the ray, devour them by hundreds. 
But this state of defenceless imbecility continues for a very short 
time : the animal, in less than two days, is seen to have the skin 
that covered its body grown almost as hard as before ; its appetite 
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15 seen to increase; and, strange to behold ! the first object that 
tempts its gluttony is its own stomach, which it so lately was dis- 
ehgaged from. This it devours with great eagerness, and some 
lime after eats even its former shell. In about forty-eight hours, 
in proportion to the aniniars health and strength, the new shell is 
perfectly formed, and as hard as that, which was but just thrown 
aside. 

To contribute to the speedy growth of the shell, it is supposed 
by some that the lobster is supplied with a very extraordinary 
concretion within its body, that is converted into the shelly sub- 
stance. It is a chalky substance, found in the lower part of the 
stomach of all lobsters, improperly called crab's eyes, and sold 
under that title in the shops. About the time tJie lobster quits its 
shell, the teeth in its stomach break these stones to pieces, and 
the fluids contained therein dissolve them. This fluid, which still 
remains in the new stomach, is thought to be replete with a petri- 
fying quality, proper for forming a new shell : however, the con- 
creting power that first formed these, shows a sufficient power in 
the animal to produce also the shell ; and it is going but a short 
way in the causes of things, when we attempt to explain one 
wonder by another. 

When the lobster is completely equipped in its new shell, it then 
appears how much it has grown in, the space of a very few days: the 
dimensions of the old shell being compared with those of the i>ew, 
it will be found thalt the creature is increased above a third in its 
size ; and, like a boy that has outgrown his clothes, it seems won- 
derful how the deserted shell was able to contain so great an animal v4 
as entirely fills up the new. 

The creature thus furnished, not only with a complete covering, 
but also a greater share of strength and courage, ventures more 
boldly among the animals at the bottom ; and not a week passes 
that in its combats it does not suffer some mutilation. A joint, 
or even a whole claw, is sometimes snapped off in these encounters. 
At certain seasons of the year these animals never meet each other 
without an engagement. In these, to come off with the loss of a 
leg, or even a claw, is considered as no great calamity ; the victor 
carries off the spoil to feast upon at leisure, while the other retires 
from the defeat to wait for a thorough repair. This repair it is not 
long in procuring. From the place where the joint of the claw 
was cut away, is seen in a most surprising manner to bourgeon 
out the beginning of a new claw. This, if observed, at first is 
small and tender, but grows, in the space of three weeks, tojbe 
almost as large and as powerful as the old one. I say almost as 
large, for it never arrives to the full size ; and this is the reason we 
generally find the claws of lobsters of unequal magnitude. 

After what has been thus described, let us pause a little to 
reflect on the wonders this extraordinary creature offers to our 
imagination ! An animal without bones on the inside, yet furnished 
with a stomach capable of digesting the hardest substances, the 
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shells of muscles, of oysters, and even its own ! An animal gain- 
ing a new stomach and a new shell at stated intervals ! Without 
red blood circulating through the body^ and yet apparently vigo- 
rous and active ! But, most strange of all, an animal endowed 
with a vital principle that furnishes out such limbs as have been 
cut away, and keeps it continually combating, though in constant 
repair to renew its engagements ! These are but a small part of 
the wonders of the deep, where nature sports without a spectator. 

Of this extraordinary, yet well-known animal, there are many 
varieties, with some differences in the claws, but little in the habits 
or conformation. It is found above three feet long ; and if we 
may admit the' shrimp and the prawn into the class, though unfur- 
nished with claws, it is seen not above an inch. These all live, in 
the water, and can bear its absence for but a few hours. The shelL 
is black when taken out of the water, but turns red by boiling. 
The most common way of taking the lobster is in a basket or pot, 
as the fishermen call it, made of wicker-work, in which they put 
the bait, and then throw it to the bottom of the sea, in six or ten 
fathoms water. The lobsters creep into this^for the sake of the 
bait, but are not able to get out again. The river craw-fish difiers 
little from the lobster, but that the one will live only in fr^h 
water, and the other will thrive only in the sea. 

The Crab is an animal found equally in fresh and salt water, 
as well upon land as in the ocean. In shape it difiers very much 
from the lobster, but entirely resembles it in habits and confor- 
mation. The tail in this animal is not so apparent as in the former, 
being that broad flap that seems to cover a part of the belly, and 
^hen lifted,, discovers the peas or spawn, situated there in great 
abundance. It resembles the lobster in the number of its claws, 
which are two, and its legs, which are eight, four on either side. 
Like the lobster, it is a bold, voracious animal; and sjich an 
enmity do crabs bear each other, that thos6 who carry them for 
sale to market, often tie their claws with strings to prevent their 
fighting and maiming themselves by the way. In short, it re- 
sembles the lobster in every thing but the amazing bulk of its body 
compared to the size of its head and the length of its intestines, 
which have many convolutions. 

As the crab, however, is found upon land as well as in water, 
the peculiarity of its situation produces a difterence in its habitudes, 
which it is proper to describe. The Land Crab is found in some of 
the warmer regions of Europe, and in great abimdance in. all the 
tropical climates in Africa and America. They are of various 
kinds and endued with various properties ; some being healthful, 
delicious and nourishing food, others poisonous or malignant to the 
last degree ; some are not above half an inch broad, others are 
found a foot over ; some are of a dirty brown, and others beautifully 
mottled. That animal called the Violet Crab of the Carribee 
Islands, is the most noted both for its shape, the delicacy of its 
flesh, and the singularity of its manners. 
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The Violet Crab somewhat resembles two hands cut through the 
middle and joined together; for each side looks like four fingers^ 
^nd the -two nippers or claws resemble the thumbs. All the 
Test of the body is covered with a shell as large as a man's haiiid, 
and bunched in the middle, on the fore part of which there are twx> 
long eyes of the size of a grain of barley, as transparent as crystal 
and as hard as horn. A little below these is the mouth, covered 
with a sort of barbs, under which there are two broad sharp teeth 
as white as snow. They are not placed as in other animals, cross- 
ways, but in the opposite direction, not much unlike the blades of a 
pair of scissars. With these teeth they can easily cut leaves, iruits, 
and rotten wood, which is their usual food. But their principal 
instrument for cutting and seizing their food is their nippers, which 
catch such a hold, that the animal loses the limb sooner than its 
grasp, and is often seen scampering off, having left its claw still 
holding fast upon the enemy. The faithful claw seems to perform 
its duty, and keeps for above a minute fastened upon the finger, 
while the*crabisTnaking off.* In fact it loses no great matter 
by leaving a leg or an arm, for they soon grow again, and the animal 
is found as perfect as before. 

This, however, is the least surprising part of this creature's 
history ; and what I am going to relate, were it not as well known and 
as confidently confirmed as any other circumstance in natural history, 
might well stagger our belief. These animals live not only in a 
kind^ of orderly society in their retreats in the mountains, but 
regularly once a year march down to the sea-side in a body of some 
millions at a time. As they multiply in great numbers, th^ 
choose the months of April or May to begin their expedition, and 
then sally out by thousands from the stumps of hollow trees, from 
the cl^ts of rocks, and from the holes which they dig for them-* 
selves uUder the surface of the earth. At that time the whole 
sround is covered with this band of adventurers ; there is no setting 
down one's foot without treading upon them.f The sea is theit 
place of destination, and to that they direct their march wit^ 
right-lined pi^ecision. No geometrician could send them to their 
destined station by a shorter course ; they neither turn to the ris)^ 
nor left, whatever obstacle* intervene ; and even if they meet wit^ 
a house, they will attempt to scale the walls to keep' the unbroken 
tenor of their way. But though this be the general order of their 
route, they upon other occasions are compelled to conform to th^ 
face of the country ; and if it be intersected by rivers, they are thea 
seen to wind along the course of the stream. The procession sets 
forward from the mountains with the regularity of an army under 
the guidance of an experienced commander. They are commonly 
divided into three battalions ; of which the first consists of tlie 
strongest and boldest males, that,\like pioneers, march forward .to 
clear the route and face the greitest dangers. These are 6/tel 

* Browo^s.Jamacia, p. 423. 

f Lobat, Tayage aus Isles Fransoises, vol. ii. p. 221. 
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obliged to halt for want of rain, and go into the most convenient 
eneampment till the weather changes. The main body of the 
army is composed of females^ which never leave the mountains till 
the rain is set in for some time, and then descend by regular 
battalia, being formed into columns of fifty paces broad, and 
three miles deep, and so close that they almost cover the ground. 
Three or four days after this the rear-guard follows ; a straggling 
nndisciplined tribe, consisting of males and females, but neither 
to robust nor so numerous as the former. The night is their chief 
time of proceeding; but if it rains by day, they do not fail to 
profit by the occasion, and they continue to move forward in their 
slow uniform manner. When the sun shines and is hot upon the 
surface of the ground, they then make an universal halt, and wait 
till the cool of the evening. When they are terrified, they march 
back in a confused disorderly manner, holding up their nippers, 
with which they sometimes tear off a piece of the skin, and then 
^^ . leave the weapon where they inflicted the wound. They even try 
to intimidate their enemies, for they often clatter their nippers 
together, as if it were tq threaten those that come to disturb thei». 
But though they thus strive to be formidable to man, they are much 
more so to each other ; for they are possessed of one most unso- 
cial property, which is, that if any of them bj^ accident is maimed 
in such a manner as to be incapable of proceeding, the rest fall 
upon iand devour it on the spot, and then pursue their journey. 

When after a fatiguing march, and escaping a thousand dangers 
(for they are sometimes three months in getting to the shore), they 
have arrived at their destined port, they prepare to cast their 
spawn. The peas are as yet within their bodies, and not excluded, 
as is usual in animals of this kind, under the tail ; for the creature 
waits for the benefit of the sea water to help the delivery. For this 
purpose, the crab has no sooner reached the shore, than it eagerly 
goes to the edge of the water, and lets the waves wash over its body 
two or three times. This seems only a preparation for bringing 
the spawn to maturity ; for without farther delay they withdraw to 
aeek a lodging upon land : in the mean time the spawn grows 
larger, is excluded out of the body, and sticks to the barbs under 
the flap, or more properly the tail. This bunch is seen as big as a 
hen's egg, and exactly resembling the roes of herrings. In this 
state of pregnancy, they once more seek the shore for the last 
time, and shaking ofi^ their spawn into the water, leave accident to 
bring it to maturity. At this time whole shoals of hungry fish are 
jat the shore in expectation of this annual supply ; the sea to a 
great distance seems black with them, and about two thirds of the 
crabs' eggs are immediately devoured by these rapacious invaders. 
The eggs that escape are hatched under the sand ; and socgi after 
million^ at a time of these little crabs are seen quitting the shore, 
and slowly travelling up to the mountains. 

The old ones, however, are not so active to return ; they have 
become so feeble and lean, that they can hardly creep along, and 
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the flesh at that timte changes its colour. The most of them, 
therefore, are obliged to continue in the flat parts of the country, 
till they recover, making holes in the earth, which they cover at 
the mouth with leaves and dirt, so that no air may enter. There 
they throw off^ their old shells, which they leave as it were quite 
whole, the place where they opened on the belly being unseen. At 
that tifiie they are quite naked, and almost without motion, for 
six days together, when they become so fat as to be delicious food. 
They have then under their stomachs four large white stones, 
which gradually decrease in proportion as the shell hardens, and, 
when they come to perfection, are not to be foun'd. It is at that 
time that the animal is seen slowly making its way back ; and all 
this is most commonly performed in the space of six weeks. 

This animal when possessed of its retreats in the mountains i» 
impregnable ; for only subsisting upon vegetables, it seldom 
ventures out ; and its habitation being in the most inaccessible 
places, it remains fox a great part of the season in perfect security. 
It is only when impelled by the desire of bringing forth its young, 
and when compelled to descend into the flat country, that it is 
taken. At that time the natives wait for its descent in eager 
expectation, and destroy thousands ; but disregarding the bodies, 
they only seek for that small spawn which lies on each side of the 
stomach within the shell, of about the thickness of a man's thumb. 
They are much more valuable upon their return, after they have 
cast their shell ; for being covered with a skin resembling soft 
parchment, almost every part except the stomach may be eaten* 
They .are taken in their holes by feeling for them in the ground 
with an instrument ; they are sought after by night, when on their 
journey, with flambeaux. The instant the animal perceives itself 
' attacked, it throws-itself on its back, and with its claws pinches 
most terribly whatever it happens to fasten on. But the dexterous 
crab-catcher takes them by the hinder legs, in such a manner that 
its nippers cannot touch him, anS- thus he throws it into his bag. 
Sometimes also they are caught when they take refuge at the 
bottom of holes, in rocks by the sea-side, by clapping a stick at 
the mouth of the hole, which preVents their getting out ; and' then, 
soon after, the tide coming enters the hole, and the animal is found 
upon its retiring drowned in its retreat. 

These crabs are of Considerable advantage to the natives, and the 
slaves very often feed entirely upon them. In Jamaica, where they 
are found in great plenty, thejr are considered as one of the greatest 
delicacies of me place. Yet still the eating of them is attended with 
some danger ; for even of this kind many are found poisonous, 
being fed, as it is thought, upon the manchmeel apple ; and when- 
ever they are found under that noxious plant, they are always 
rejected with caution. It is thus with almost all the productions 
of those luxurious climates : however tempting they may* be to the 
appetite, they but too often are found destructive ; and scarce a 
delicacy among them that does not carry its own alloy. 



90 mSTOKY OF 

The descent of these creatures for such important purposes 
deserves our admiration ; but there is an animal of the lobster kind 
that annually descends ^om its mountains ih like manner, and for 
purposes still more important and various. Its descent is not only 
to produce an offspring, Tbut to provide itself a covering ; not only 
to secure a family, but to Ornish a house. The animal I meap is 
the Soldier Crab, which has some similitude to the lobster, if 
divested of its shell. It is usually about four inches long, has no 
«hell behind, but is covered down to the tail with a skin terminating 
in a point. It is, however, armed with strong hard nippers before, 
like the lobster ; and one of them is as thick as a man^s thumb, and 
pinches most powerfully. It is, as I said, without a shell to any 
part except its nippers ; but what nature has denied this animal, ft 
takes care to supply by art ; and taking possession of the deserted 
shell of some other animal, it resides in it, till, by growing top 
large for its habitation, it is under the necessity of change. It is a 
native of the West India Islands ; and, like the former, it is seen 
every year descending from the mountains to the sea-shore, to 
dieposit its spawn, and to provide itself with a new shell. This is a 
most bustling time with it, having so many things to do ; and, in 
fact, very busy it appears. It is very probable that its first care is 
to provide for its offspring before it attends to its own wants ; and 
it is thought, from the number of little shells which it is seen 
examining, that it deposits its spawn in them, which thus is placed 
in perfect security till the time of exclusion. 

However this be, the Soldier is in the end by no means unmind- 
ful of itself. It is still seen in its old shell, which it appears to 
have considerably outgrown ; for a part of the naked body is seen 
at the mouth of it, which the habitation is too small to hide. A 
shell, therefore, is to be found large enough to cover the whole 
body, and yet not so large as to be unmanageable and unwieldy. 
To answer both these ends is no easy matter, nor the attainment of 
a slight inquiry. The little soldier is seen busily parading the 
shore along that line of pebbles and shells that is formed by the 
extremest wave ; till, however, dragging its old incommodious 
habitation at its tail, unwilling to part with one shell, even though 
a troublesome appendage, till it can find another more convenient. 
It is seen stopping at one shell, turning it and passing it by, going 
on to another, contemplating that for a while, and then slipping ite 
tail from its old habitation, to try on the new. This also is found 
to be inconvenient, and it quickly returns to its old shell again. In 
this manner it frequently changes, till at last it finds one light, 
roomy, and commodious ; to this it adheres, though the shell be 
sometimes so large as to hide the body of the animal, claws 
and all.* 

Yet it is not till after many trials, but many combats also, that 
the soldier is thus completely equipped : for there is often a contest 

♦ Pcrc du Terlre. 
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between two of them for some well-looking ikvouritc shell for 
which they are rivals. They both endeavour to take possession ; 
they strike with their claws, they bite each other, till the weakest is 
obliged to yield, by giving up the object of dispute. It is then 
that the victor immediately takes possession, and parades in his 
new conquest three or four times back and forward upon the strand 
before his envious antagonist. 

When this animal is taken it sends forth a feeble cry, endeavour- 
ing to seize the enemy with its nippers ; which if it fastens upon, 
it will sooner die than quit the grasp. The wound is very painful, 
and not easily cured. For this reason, and as it is not much 
esteemed for its flesh, it is generally permitted to return to its old 
retreat in the mountains in safety. There it continues till the 
necessity of changing once more, and the desire of producing an 
ofispring, expose it to fresh dangers the year ensuing. 




CHAPTER HI. 

OF THE TORTOISE AND ITS KINDS. 

Having described the lobster and the crab as animals in some 
measure approaching to the insect tribes, it will appear like in- 
justice to place the Tortoise among the number, that, from its 
strength, its docility, and the warm red blood that is circulating in 
its veins, deserves to be ranked even above the fishes. But as this 
animal is covered, like the, lobster, with a shell ; as it is of an amphi- 
bious nature, and brings forth its young from the egg without 
hatching ; we must be content to degrade it among animals that in 
every respect it infinitely surpasses. 

Tortoises are usually divided into those that live upon land, and 
those that subsist in the water ; and use has made a distinction in 
the name, the one being called Tortoises, and the other Turtles. 
However, Seba has proved that all tortoises are amphibious ; that 
the land tortoise will live in the water, and that the sea turtle can 
be fed upon land. A land tortoise was brought to him, that was 
caught in one of the canals of Amsterdam, which he kept for half 
a year in his house, where it lived very well contented- in both 
dements. When in waler it remained with its head above the 
smrface; when placed in the sun, it seemed delighted with its 
heams, and continued immovable while it felt their warmth. 
The difference, therefore, in these animals, arises rather from their 
habits than from their conformation ; and, upon examination, there 
will be less variety found between them, than between birds that 
live upon land and those that swim upon the water. 

Yet though nature seems to have made but few distinctions 
among these animals, as to their conformation, yet in their habits 
they are very dissimilar, as these result firom the different qualities 
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of their food, and the different sorts of enemies they have to avoid 
or encounter. I will therefore exhibit their figure and conformation 
under one common description, by which tneir slight differences 
will be more obvious ; and then I will give a separate history of the 
manners of each, as naturalists and travellers have taught vs. 

All tortoises, in their external form, pretty much resemble each 
other ; their outward covering being composed of two great shells, 
the one laid upon the other, and only touching at the edges : 
however, when we come to look closer, we shall find that the upper 
shell is composed of no less than thirteen pieces, which are laid flat 
upon the ribs, like the tiles of a house, by which the shell is kept 
arched and supported. The shells both above and below that, 
which'seem, to an inattentive observer, to make each but one piece, 
are bound together at the edges by very strong and hard ligaments, 
yet with some small share of motion. There are two holes at either 
edge of this vaulted body ; one for a very small head, shoulders, 
and arms, to peep through ; the other, at the opposite edge, for the 
feet and the tail. These Shells the animal is never disengaged from ; 
and they serve for its defence against every creature but man. 

The tortoise has but a small head with no teeth, having only two 
bony ridges in the place, serrated and hard. These serve to gather 
and grind its food ; and such is .the amazing strength of the jaws, 
that it is impossible to open them where they have once fastened. 
Even when the head is cut off the jaws still keep their hold, and the 
muscles in death preserve a tenacious rigidity. Indeed, the animal 
is possessed of equal strength in all other parts of its body : the legs,' 
though short, are inconceivably strong ; and torpid as the tortoise 
may appear, it has been known to carry five men standing upon its 
back with apparent ease and unconcern. Its manner of going 
forward is by moving its legs one after the other ; and the claws 
with which the toes are furnished sink into the ground like the nails 
of an iron-shod wheel, and assist its progression. • 

With respect to its internal parts, not to enter into minute anato-. 
mical disquisitions, it may not be improper to observe, that the 
blood circulates in this animal as in some cartilaginous fishes, and 
something in the manner of a child in the womb. The greatest 
qifantity of the blood passes directly from the vena cava, ipto the 
left ventricle of the heart, which communicates with the right 
ventricle by an opening, while the auricles only receive what the 
ventricles seem incapable of admitting. Thus the blood is driven 
by a very short passage through the circulation, and the lungs seem 
to lend only occasional assistance. From this conformation the 
animal can subsist for some time without using the lungs or breath- 
ing ; at least, the lungs are not so necessary an instrument for 
driving on the circulation as with us. 

Such is the general structure of this animal, whether found to 
live by land or water. With regard to the differences of these 
animals, the land tortoise, from its habits of making use of its feet 
in walking, is nioi*e nimble upon land than the sea turtle ; the land 
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tortoise, if thrown upon its back, by rocking and balancing its 
l)ody like a child rocking in a cradle, at last turns itself upon its 
face again ; but the turtle, when once turned, continues without 
being able to move from the spot. In comparing the feet also of 
these animals, the nail upon the toes of one that has been long used 
to scratch for subsistence upon land are blunt and worn ; while 
those that have only been employed in swimming are sharp and 
long, and have more the similitude of fins. The brain of the land 
tortoise is but small, and yet it is three times as large as that of the 
turtle. There is a difference also in the shape of thdr eggs, and in 
the passage by which they are excluded ; for in the land tortoise 
the passage is so narrow that the egg conforms to the shape of the 
aperture, and though round when in the body, yet becomes much 
more oblong than those of fowls upon being excluded, otherwise 
they would never be able to pass through the bony canal by which 
they are protruded: on the contrary, the passage is wider in the 
turtle, and therefore its eggs are round. These are the most 
striking distinctions ; but tiiat which is most known is their size, 
the land tortoise often not exceeding three feet long by two feet broad, 
the sea turtle being sometimes from five to seven feet long. The 
size, however, is but a fallacious distinction, since land tortoises in 
some parts of India grow to a very great magnitude, though pro- 
bably not, as the ancients affirm, big enough for a single shell to 
serve for the covering of a house. 

But if the different kinds of tortoises are not sufficiently dis- 
linguished by their figure, they are very obviously distinguish- 
able by their methods of living. The land tortoise lives in holes 
dug in mountains, or near marshy lakes ; the sea turtle in cavities 
of rocks, and extensive pastures at the bottom of the s^. The 
tortoise makes use of its feet to walk with, and burrow in the 
ground ; the turtle chiefly uses its feet in swimming, or creeping at 
the bottom. 

The land tortoise is generally found, as was observed above, from 
one foot to five feet long from the end of the snout to the end of 
the tail, and from five inches to a foot and a half across the back. 
It has a small head, somewhat resembling that of a serpent ; an eye 
without the upper lid, the under eye-lid serving to cover and keep that 
organ in safety. It has a strong spaly tail like the lizard. Its head the 
, animal can put out and hide at pleasure, under the great pent- 
house of its shell : there it can remain secure from all attacks ; 
there, defended on every side, it can fatigue the patience of the 
most formidable animal of the forest, that makes use only of 
natural strength to destroy it. As the tortoise lives wholly upon 
vegetable food, it never seeks the encounter ; yet if any of the 
smaller animals atteinpt to invade its repose, they are sure to suffer. 
The tortoise, impregnably defended, is furnished with such a 
strength of jaw, though armed with bony plates instead of teeth, 
wherever it fastens it i nfallibly keeps its hold, until it has taken 
out the piece. 



94 HISTbRY OF 

Though peaceable in itself, it is formed foir war in another 
respect, for it seems almost endued with immortality. ^Nothing 
^can kill it ; the depriving it of one of its members is but a slight 
injury ; it will live thou^ deprived of the brain, it will live though 
deprived of its head. Kedi informs us, that in making some expe- 
riments upcta vital motion, he in the beginning of the month of 
November took a land tortoise, made a large opening in its skull, 
and drew out all the brain, washed the cavily, so as not to leave the 
smallest part remaining, and then leaving the hole open, set the 
animal at liberty. Notwithstanding this, the tortoise marched 
away without seeming to have receiv^ the smallest injury, only it 
6hut the eyes, and never opened them afterwards. Soon after the 
hole in the skull was seen to close, and in three day& there was a 
complete skin covering the wound. In this manner the animal 
lived without a brain for six months, walking about unconcernedly, 
and moving its limbs as before. But the Italian philosopher, not 
satisfied with this experiment, carried it still farther ; for he cut ofl' 
\he head, and the animal lived twenty-three days after its separation 
from the body. The head also continued to rattle the jaws like a 
pair of castanets for above a quarter of an hour. 

Nor are these animals less long-lived than difficult in destroying. 
Tortoises are commonly known to exceed eighty years old, and 
there was one kept in the Archbishop of Canterbury's garden at 
Lambeth, that was remembered above a hundred and twenty. It 
was at last killed by the severity of a frost, from which it had not 
sufficiently defended itself in its winter retreat, which was a heap of 
sand at the bottom of the garden. 

The usual food of the land tortoise seems not so nourishing as to 
supply this extraordinary principle of vitality. It lives upon 
vegetables in its retreats in the mountains or the plain, and seldom 
makes its prey of snails or worms, but when other food is not found 
in grateful plenty. It is fond also of fruits, and when the forest 
affi)rds them, is generally found not far from where they grow. 
As it can move but slowly, it is not very delicate in tKe choice of its 
food, so that it usually fills itself with whatever offers. Those that 
are kept in a domestic state will eat any thing, leaves, fruit, corn, 
bran, or grass. 

From tne smallness of its brain, and the slowness of its motion, 
it obviously appears to be a torpid heavy animal, requiring rest and 
«leep, and in fact it retires to some cavern to sleep for the winter. 
I already observed that its blood circulated through the heart by a 
short passage, and that it did not, as anatomists express it, go 
through the great circulation. With us and quadrupeds the blood 
goes from the veins to the heart, from the heart it is sent to be 
spread over the lungs, from the lungs it returns to the heart again, and 
from thence it goes to the arteries, to be distributed through the whole 
body. But its passage in the tortoise is much shorter ; for from the 
veins it goes to the heart, then leaving the lungs entirely out of its 
course, it takes a short cut, if I may so say, into the beginning of the 
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;urtene89 which send it round the animal frame. From hence we 
see the lungs £u*e left out of the circulation, and consequently, the 
animal is capable of continuing to live without continuing to 
breathe. In this it resembles the bat, the serpent, the mole, and 
the lizard : like them, it takes up its dark residence for the winter ; 
and at that time, when its food is no longer in plenty, it happily 
becoioes insensible to the want. Nor is it unmindful to prepare its 
retreat, and make it as convenient as possible; it is, sometimes 
buried two or three feet in tlie ground, with its hole furnished with 
moss, grass, and other substances, as well to keep the retreat warm, 
as to serve fov food in case it should prematurely wake from its 
state of stupefaction. But it must not be supposed, that while it 
is thus at rest, it totally discontinues to breathe ; on the contrar}% an 
animal of this kind, if put into a close vessel without air, will soon 
be stifled, though not so readily as in a state of vigour and activity. 

From this dormant state the tortoise is awakened by the genial 
return of spring, aAd is thought to be much wasted by its long 
eoniineinent. To animals that live a' hundred and fifty years, a 
sleep of six months is but as the nap of a night. All the actions 
of Ukese long-lived creatures seem formed upon a scale answering 
the length of their existence : their slumbers are for a season ; their 
motions are slow, and require time in every action ; even the part 
of procreation, which among other animals is performed in a very 
few minutes, is with them the business of days. About a month 
after their enlargement from a torpid state they pifepare to transmit 
their posterity, and both continue joined for near a month together. 
The eggs of the female are contained in the ovary above the 
bladder, which is extremely large; and these are before their 
exclusion round and naked, with some spots of red : after they are 
laid, however, they assume another form, being smaller and longer 
than those of a hen. This alteration in the figure of the eggs 
most probably proceeds from the narrowness of the bony passage 
through which they are excluded. Swammerdam, who compared the 
size ot the eggs taken out of this animaPs body with the diameter 
of the , passage through which they were excluded, was of opinion 
that the bones themselves separated from each other, and closed 
again ; but, in my opinion, it is more probable to suppose that the 
eggs, and not the bones, alter their form. Certain it is that they 
are round^in the body, and that they are oval upon being protruded. 

The eggs of all the tortoise kind, like those of birds, are fur- 
nished with a yolk and a white ; but the shell is different, being 
somewhat like those of soft eggs that hens exclude before their 
time ; however, this shell is much thicker and stronger, and is a longer 
time in coming to maturity in the womb. The land tortoise lays 
but a few in number, if compared to the sea turtle, who deposits 
firom a hundred and fifty to two hundred in a season. 

The. amount of the land tortoise's eggs I have not been able to 
learn ; 'but froih the scarceness of the animal, I am apt to think 
they cannot be very numerous. When it prepares to lay, the 
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female scratches a slight depression in the earth, generally in fi 
warm situation, where the beams of the sun have their full effect : 
there depositing her eggs, and covering them with grass and leaveSf 
she forsakes them to he hatched by the heat of the season. The 
young tortoises aire generally excluded in about twenty-six days ; 
but as the heat of the weather assists, or its coldness retards incu* 
bation, sometimes it happens Chat there is a difference of two or 
three days. The little animals no sooner leave the eg^^ thanf ther 
seek for their provision, entirely self-taug^ht ; and their shell with 
which they are covered from trie beginning, expands and grows 
larger with age; As it is composed of a variety of pieces, they are 
all capable of extension at their sutures, and the shell ^admits of 
increase in every direction. It is otherwise with those animals like 
the lobster, whose shell is composed all of one piece that admito of . 
no increase, which, when the tenant is too big for the habitation, 
must burst the shell, and get another. But thfe covering of the 
tortoise grows larger in proportion as the internal parts expand ; in 
some measure resembling the growth of the human skull which is 
composed of a number of bones, increasing in size in proportion to 
the quantity of the brain. All tortoises, therefore, as they never 
change their shell, must have it formed in pieces ; - and though, in 
some that have been described by painters or historians, these marks 
have not been attended to, yet we can have no doubt that they are 
general to the whole tribe. 

It is common enough to take these animals into gardens, as thgr 
are thought to destroy insects and snails in great abundance* . We 
are even told that, m hot countries, they are admitted into a 
domestic state, as they are a great destroyer of bugs. How so 
large and heavy an animal is capable of being expert at such petty 
prey is not easy to conceive ; but I have seen several of them about 
gentlemen's houses, that, in general, appear torpid, harmless, and 
even fond of employment. Children have sometimes got upon the 
back of a tortoise ; and such was the creature's strength, that it 
never seemed overloaded, but moved off with its burden to where 
it expected to be fed, but would carry them no further. In winter 
they regularly find out a place to sleep in ; but in those warm 
countries in which the tortoise is found larger, and in greater plenty 
than in Europe, they live without retiring the whole year round. 

The Sea Tortoise, or Turtle, as it is now called, is generally 
found larger than the former. This element is possessed with the 
property of increasing the magnitude of those animals which are 
•common to the land and the ocean. The sea pike is larger than 
that of fresh water; the sea bear is larger than that of the moun- 
tnins ; and the sea turtle exceeds the land tortoise in the same 
proportion. It is of different magnitudes, according to its different 
kinds ; some turtles being not above fifty pounds weight, and some 
above eight hundred. 

The Great Mediterranean Turtle is the largest of the turtle kind 
with which we are acquainted. It is found from five to eight feet 
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long, and from six to nine hundred pounds weight. But un-* 
luckily, its utility liears no proportion tr> its size, as it is untit fbr 
foody and sometimes poisons those who eat it. The shell also, 
which 18 a tough strong integiinlent, reseiftbUnj; a hide, is unfit for 
all setrvioeable purposes. One df these anitnals was taken in tlie 
year 1729, at theinbuth of the Loir^ in nets that ^ere not di'^i^ed 
for so.largvi ^a capture. This turtle, which was of enormous 
strength,.by lite own struggles involved itself in the nets in such 
a manner as to be incapable of doin^ mischief; yet even thus 
shacklj^, it appeared terrible to the nshermen, who were at iirst 
for flying ; but finding it impotent, they gathered courage to drag 
it on shore^ inhere it made a most horrible bellowing ; and when 
they b^an to knck^k it on tlie head with their gaffs, it was to be 
heard at half^a mile's distance. They Were still further intimidated 
by its nauseous and pestilential breatn, which so powerfully aflected 
tjian that they were near fainting. This animal wanted but four 
inches of being eight feet Idng, and Was above two feet over : its 
«hell more resembled leather than the shell of a tortoise ; and, 
unlike all other animals 6f this kind, it was furnished with teeth 
in each j^w, one rank behind another, like those of a shark : its 
feet also, different froni the rest of this kind, wanted claws; and 
the tail was quite disengaged from the shell, and fifteen inches 
long, more resembling that of a quadruped than a tortoise. This 
animal was then unknown upi)n the coasts of France ; and was 
supposed to have been brought into the European seas in some 
India ship,- that might be wrecked upon htr return. Since that, 
however, ^o or three of these animals have been taken upon the 
coasts; two in particular Upon those of Cornwall, in the year 
Vf^^ the largest of which weighed eight hundred pounds; and 
one upon the Isle of llhe, but two years before that, weighed 
between seven rind eight hundred. One, most probably of this 
kind also, was caught about thirty years ago near Scarborough, 
and a gfood deal of company was invited to feast upon it : a gentle- 
maiu who was one of uie gudidtd, told the compttiiy that it was a 
HediierTaiiean turtle, and not Wholesome ; but a person who was 
willijQfl ta satisfy his appetite at the risk of his lif^, eat of it : he 
wais seised with a violent vomiting and purging ; bilt his constitu- 
tioQ overpowereJi the malignity of the poisons 

These are a formidable and useless kind^ if compaifed to the 
turtle caught ip the South Seas and the hidian Ocean. These 
are<Mf diffefenit .kinds; not only unlike each other in form, but 
fiinu^ing man vith Very diflei^^ Jdid vantages. They are uauaify 
distinguished by sailoihs into fotfr kinds ; the Trunk Turtle, the 
L^^rhead, the Hawksbill, and the Green Turtle^ 

The 'I'runk Turtle is commonly larger thfm the rest, and ift» 
back higher and rounder. The flesh bf thts is- rank,- and not terf 
wholesome. 

The Loggerhead id so called fr6m the largeness 6f it« head, 
which is inuch bigger iu proportion than that of the other kinds* 

Vol. III.— 5N6. VIL G 
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The flesh of this also is Very rank, and hot eaten but in case of 
necessity. ' * ' ' . 

The Hawksbill Turtle is the least of tHe four, and has a tdhj^ 
and sniaU mouth, somewhat resembling the bill of '^ hawk. ' ^e 
flesh of this also is very indiflerent .eating ; but ilte shelj ^trves ibr 
the most valuable purposes. This is 'the aiiimal that sujppAe^ the 
tortoise-shell, of which such, a variety of D^\iitiftil trinkets aie 
made. • The substance of which thfe shells of other turtles are 
composed is thin and porous ; but that of tW'hkwksbill is Arm, 
and, when polished, is beautifully, marbled. They generally carry 
about three pounds; but the largest of all, six pounds. The 
shell consists, as in all the kind, of thirteen leaves or plates, of 
which eight are flat, and five hollow, l^hey are r^sied ioid taken 
ofl^ by means of fire, which is made iipder tne shell, after t^e flesh 
is taken out. As soon as the heat aflects the leaves, they start 
from the ribs, and are easily raised with the point of a knife. By 
being scraped and polished on both sides, they become b^utifully 
. transparent ; or are easily cast into what form the Workman thitiks 
proper, by making them soft and pliant in warm irater, and then 
screwing them in a mould, like a medal : however, the shell is 
most Ix^utiful before it underj^oes this last oper^tioil. 

But of all animals of the tortoise kind, the Green Turtle is the 
most noted and the most valuable. Tlie delicacy of its flesh, and 
its nutritire qualities, together with the ' property of bang easily 
digested, were, for above a cenkiry, known only to our seaineii, 
and the inhabitants of the coasts where they were taken. It was 
not till by slow degrees the distinction came t6 be nfia^e between 
such as were malignant and such ais were wholesome. , Ther (Contro- 
versies and contradictions pf our. old travellers were nlimerous 
Vipon this head ; some asserting that the 'turtle was d^Hciou^ ibbd, 
and others, that it,. was actual .poison. !Datnpier, that rcdiffh 
seaman, who has added more to natural history than half of the 
philosophers that went before him, appears to be the'.lfirSt who 
informed us of their distinctions ; and that while the test "nri^t 
be valuable for other purposes, the green turtle alone was ifhilny 
priz^ for the delicacy of its flesh. He never hnag^Hed, " hoVever, 
that this animal wouW make its way to the bpcurious tfables "of 
Europe; for he .seems chiefly ^^^recominend it te 'ailted*\ij[)'fi[)r 
ships* provision, in qase of n^ce.§jiity.. .......' 

At present, the turtle is very, welt known' ',ali{onfe|iis; khd 'is 
become tjie .fevourite food. of those ^at are. .Afeit'lonis olf e^itig a 
great .deal ^^thput the. di^ger.,9fj surfeiting. "'"IPKlij' is^'a t^njperty 
the flesh of tlu* tjxviX^ seems peci^liai'Jy pbsse^ped oi\ aila by me 
.importation of it alive among ^S,. gluttony 'is teeed frc^tn.otie of- Its 
■greatest restraints. The flesh of the turtle is b^orii'e a 'branch 
of commerce : and therefore ships are provided with corivehiencies 
for supplying them with water and provision, to brirtgthe<pL over 
in Jlealth from Jamaica, and other West India ' islands. ' This, 
however, is not always effected ; for though they are vpry vivadi(>U8, 
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and scarcely inquire any provision upon the voyage, yet, by the 
working of the ship, and their beatSi^g against ine sides 6f liie^ 
boat diat contains them, they become batteri^' and lean ; so tHiit 
to eat this animal in the highest perfection, instead of bringing th6' 
turtle to the epicuire, he ought to be transported to the tuiHe,' 

This anin^ is called the green turtle, from the colour of lis 
%hd\f which is rather greener than that of others of tins kiadL .It 
is generally found about two hundred wogfat, though SDnne arb 
five hundred,' atid others not above £%;• lumpier tdlb us of one 
HkB^ was seen at Port-Royal, in Jamaica, that was six feet broad 
aci^Ota the back: he does not tell us its other dimensions; but 
says, titifid the son of Captain Roach, a boy about ten years old, 
sailed m l}ie shell, as in a boat, from the shorie to his &tfaer'$ ship^ 
which was above a quarter of a mile from land. But this Is 
nothing to the size of some turtles die ancients speak'of." JEHax^ 
assures us, that the houses m the island of Taprobane ate usually 
covered with' a single shell. Diodorus Siculus tells us, that a 
people neighbouring on Ethiopia, called the Turtle eaters, coasted 
al^ng the shore in Doats made of the upper shell of this animal ; 
and that in war, wbeii they had eaten the flesh, the covering served 
them as a tent. In this account, Pliny, and all the rest of the 
ancients, agree ; and, as they had frequent opportunities of know* 
ing the truth, we are not lightly to contradict their testimony. , 

At presetit, however, they are not seen of such ai;ia2^ng oiitien* 
sions. We ar^ told by Laet, that on the Isle of Cuba tney ^w 
to such a ^ize as that five men can stand on the back of one of 
them together ; and, what is more surprisng' still, that the animal 
does not seem overloaded, but will go off with them upon its 
back, with a slow st^dy motion, towards thie sea. 

They are found in the greatest numbers on the Island of Ascen- 
sion ; where, for several years, they were taken to be. salted to feed 
the slaves, or for a supply of ships' provision. Their value at 
present seems to be better known. 

This animal seldom comes from the sea but to deposit its eggs^ 
and now and then to spoH in fresh water. Its chief food is a subl 
marine plant, that covers the bottom of several parts of the '^ 
not far from the shore. There the turtles are seen, when the 
weather is &ir, feeding in great numbers, like flocks of sbeeji, 
several fethoms diesp, Vipbn the verdant carpet beloW. At other 
times they go to tlie mouths of rivers, and they seem to find 
gratification in fresh water. After some time tiius employed, 
they seek their former stations; and when done feeding, they 
generally float with, their heads above water, unless tney are 
alarmed by the approach of hunters' or birds of prey, in which 
case they suddenly plunge to the bottom. They often seek their 
provision among the rocks, feeding upon moss and sea-weed ; and 
it is* probable will not disdain to prey upon insects and other 
small animals, as they are very fond of flesh when taken and fed 
for the table. 

G 2 



100 ■ filSTOttY OF 

At' the titp^e of breeding, they are seen to forsake their fwmer 
ht^unts. and their food, and to take sometimes a voyage of nine 
hundred miles to depo»t their eggs on some fevourite shore. iThe 
coasts they always resort to upon these occasions are those that are 
Ipw^ ilat,, and sandy ; for bemg heavy animals, they cannot climb 
aibo^dshcire, nor is any bed so proper as sand to lay their eg^ on. 
T^ey,coupIe in March, and continue united till May, during a 
gj^t part of which time thi^ are seen locked tp^ther, and alinosjb 
incapfEible of sepfuration. The female seems passive aiid reluctant ; 
t>u^ the .mule .grasps her with his claws ^ in such a manner, that 
nothing can induce him to qiii,t his hold- It y^ould seem that the 
gra^p,'r|is:in frogs, is in some measure conclusive, and that the 
^imal 18. up'abl^ to relax its ^fforte^ . !. 

I /U^heii i:Jbe:time for laying approaches, the female is seeri, towards 
the settiiQ^ of the sun, drawing near the shore, and looking 
earnestly "about her,. as if afraid of being discovered. When she 
perceives any person -on shore, she seeks for another place; but 
jf otherwise, she lands when it is dark, .and goes to take a survey 
of the sand where she designs to lay. Having . marked the spot» 
she goes back without laying, for that night, to the ocean agai\|^ 
but /the ne^t ni^ht returns to deposit a part of her burden. She 
begins by working and digging in the sand with her fore-feet till 
she has made a round hole, a foot broad and a foot and a half deep, 
jjist' at ^he place a little above where the water reaches highest* 
This done, she lays eighty or ninety eggs at a time, each as big an 
abends egg^ and as round as a ball. . She continues laying about 
the space of an hour ; during which time, if a cart were driven 
over her, she would not be inouced to stir. The eggs are covered 
with a tough white skin, like wetted parchment. When she has 
done laying, she covers the hole so dexterously, that it is no easy 
matter to find the place ; and those must be accustomed to the 
search to make the discovery. When the turtle has done laying, 
she returns to the sea, and leaves her eggs to be hatched by the 
heat of the sun. At the end of fifteen days she lays about the 
same number of eggs again ; and at the end of another fifteen 
days she repeats tne same; three times in all, using the same 
precautions every time for their safety. 

In about twenty-four or twenty-five days after laying, the eggs 
are hatched by the heat of the sun ; and the young turtles, being 
about as big as quails, are seen bursting from the sand, as if 
earth-born, and running directly to the sea, with instinct only for 
their guide : but, to their great misfortune, it often happens, that 
their strength being small, the surges of tlie sea, for some few 
days, beat them back upon the shore. Thus exposed, they reftiain 
a prey to thousands of birds that then haunt the coasts ; and these 
stooping down upon them, carry off the greatest part, and some- 
times the whole brood, before they have strt^iigth sufficient to 
vithstand the waves, or dive to the bottom. llelbigius informs 
us, that they have still another enemy to fear, which is no other 
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than the parent that produced them» that waits for their arrival at 
lihe edge of the deep, and devours as many as she can.* This- 
circumstance, however, demands further confirmation; though' 
nothing is more certain than that the crocodile acts in the same 
unnatural manner. 

When the turtles have done I^ing, they then return to tlienr 
accustomed places of feeding. Upon their outset to the shove 
whoe they oreed, they are always found fiit and healthy; but 
upmi their return; they are weak, lean, and unfit to be eaten, 
liiey are seldom therefore molested upon their retreat; biit the 

rit art is to seize them when arrived, or to intercept their anival. 
these uninhabited islands, to which the greeb turtle chiefly 
resorts^ the men that go to take them land about night-fall, and 
without making any noise (for thos^ animals, though without any 
external opening of the ear, hear very distinctly, there being an 
auditory conduit that opens into the mouth), lie close while they 
see the female turtle coming on shore. They let her proceed to 
her gpreatest distance from the sea; and then, when she is most 
busily employed in scratching a hole in the sand, they sally out 
and surprise her. Their manner is to turn her upon her back, 
which utterly incapacitates her from moving ; and yet, as the 
creature is very strong, and struggles very hard, two men find it 
no easy matter to lay her over. When thus secured, they go to 
the next ; and in this manner, in less than three hours, they have 
been known to turn forty or fifty turtles, each of which weighs 
from a hundred and fifty to two hundred pounds. Labat assures 
us, that when the animal is in this helpless situation, it is heard to 
sigh very heavily, and even to shed tears. 

At present, from the great appetite that man has discovered for 
this animal, they are not only thinned in their numbers,' but are 
also grown much more shy. There are several other ways^ thei«- 
fore, contrived for taking them. One is, to seize them when 
coupled together, at the breeding season, when they are very 
easily apprcMiched, and as easily seen ; for these animals, thoueh 
capable of living for some time undet water, yet rise every eight 
or ten minutes to breathe. As soon as they are thus perceived, two 
or three people draw near them in a canoe, and slip a noose etth» 
round their necks or one of their feet. If they have no line, they 
lay hold of them by the neck, where they have no shell, wHh theit" 
bands only; and by this means they usually catch tHem both 
together. But sometimes the female escapes, being more shy than 
the niale. 

Another w:ay of taking then! is by the harpoon, either i^hekl 
they are playing on the surfece of the water, or feeding '^t the 
hottom : when the harpoon is skiifiilly darted, it sticks' ftotmi^ 
shell of the back ; the wood then disengages from the !if^ii, sUid 

[* This account of the Turtle 4Qvouiing its young, is entirely destitute of 
foundation.] * 
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the line i» loog enough, for. the animal to make itsran^; for if the 
l|trpooner should attoiipt at once to draw the 'animal into his boat, 
till it is weakened bjr its own struggling, it would probably get 
free. Thus the turtle struggles hard to get loose, but all in vam ; 
for they: take care the line, mtened to the harpooin shall be Strang 
enongh to hold iL 
. There is yet another wa^', which, though seemingly awkward* 
is aiiid to be attended with very great success. A good direr places 
hiaisdf at the head of the bfijAt; and when the turtles are obserred^ 
wbif^ they,. sometimes are in great numbers, asleep on the sur&cc^ 
he. ^mmedi^ly q^oits the vessel at about fifty yarns distance, and 
keepii^ still nnder water^ directs his passage. to where the turtle 
iH^^A seen, and coming up beneath,' seizes it by the tail : the animal 
^wakingy stri^ggles to get, free ; and by this both are kept at the 
sur&ce unjfcil the bout arrives to take thein in. 



CHAPTER IV. 

OF THE SHELL OF TESTACEOUS FISHES. 

f ' ' ' i ■ '■' • 

Oh |i itr. apt to co^nbine very dissimilar objects in the same 
group, when hurried into the vortex of. method. No twp animals 
a^re more unlike each other than the whale and the limpet, the 
tr>rtoi8e and the oyster. Yet, as these animals must find some 
pjj^soe ii^ the picture of. animated nature, it is l>e8t to let them rest 
in the station which the generality of mankind have assigned them; 
and as they |iave been willing to give them all, from tneir abode, 
the name pf fishes, it is wisest in us to conform. 
, . fiut before I entc^r into any history of shell-fish, it may not be 
finproper to. observe, that naturalists who have treated on this part 
yf h;s^ry, have entirely attended to outward forms; and, as in 
luany other instances, forsaking the description of the animal itself, 
have exhausted, all their industry' in describing the habitation. In 
consequence of .'this radical error, we have volumes written upon 
t)ie s^b|ect of shells, and very little said on the history of shell- 
^sh. The life of these industrious creatures, that for the most 
part creep along the bottom, or immovably wait till driven as the 
waves happen to direct, is almost entirely unknown. The wreath- 
ing pf their shells, or the spots with which they are tinctured, have 
\fefn described with a most disgusting prolixity ; but their iappetites 
and. th^eir combats^ their escapes, and humble arts of subsistence, 
have lieen utterly neglected. 

• Ah I have only undertaken to write the history of animated 
nature, the variety of shells, and their peculiar spots or blemishes, 
do not <!ome within my design. However, the manner in which 

5hellH arc; formed is a part of natural history connected with uiy 
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plan, as it pre^supposes vital force or industry in the animal that 
forms l^iem. ■ " " 

Tbe'shelli may be C<^n9idete4 afi( ii habi^oh supplied by ntatute. 
\\ is^Wd qtony sfubstahce, -made lipsokhewl^t in the manner 
of tr Wall. . Part qf fiie atony' substance the animal derives from 
^t-^M c[bjectg, '^d thl^' ffUvAs ^ the animal ittelf furnish the 
'^-**^^*^ ' llidse rtfiHed m^e that Atm 'ie6vering which shdl-f!^ 
Vresideiitmthey^*^ ' " ' " " '^ 

Btitpi brdef to jg^v^ B 'more dpe^ct idte of the mamief in whick 
4ba fifhefU ^ ibiniiedy ^^e'iJQiupt'hdve r^urse'to ah animal that 
liV^' Hp^^'faiid, with the fofopof^ion iif whclse shell we are bi^t 
d^cqum^ -^liiiiBistb^PardenSi^l, that carri^ its' box upon 
iW^^k, Whose history Sw^numetdiitn'hastatkeQ such c^ pains 

tb tiescrffi^ 'As the mfmner of ^efonilation of tiiis animal's shell 
eiJt^ds' tb t^t ofUil others'; that hav^ ^elfe;' wheth^ they lite 
-dt^n land or lii Wat6r,' it iirill" 'be prbpet tp ^itie it a place before 
we enter upon the* history of Testaceo^^ Fishes. ■ 
''!Tb b%in 'with' th^ aniiaal' in its earliest state, and tr^ the 
|^rtor^'6f its shell ftom' thb time it finrt; appears :— The instant 
therpung bhail leaves 'the egg, if carries' its shell or its box on its 
ba!ifc' It" d6es'iiot'leiLVfe*t5e egg till it is arrived at a certain 
* '^ 'wfien it6 'littl^ habij^tiori is duffibtently hardened. This 
ibgbf tHe sh^ll'i^ not inu<;;h bigger than a pin's head, but 
vs* %a' a V^ry i^pid niaAner,' 'having at first' "but two circumvolu- 
K&tiS^ for the 'rest are 'a<fdM ais the 'snail .grows lairger. In propor- 
tion vA ihe'aminoil Ihcfeases in »^, tKe cirbumvbltitions of tne shell 
mcr^ai^also, untTl the nuihber of'tfibse volutes come to be five, 
. wluch is never exceeded. 

'. ^^e part Wh^re the animal enlarges its shell is at the mouth, to 
wluch it adds in proportion as it finds itself stinted in its habitation 
'below. Bdng about to enlarge its shell, it is seen with' its little 
teedi biting ahd clearing aw^y the scaly skin that grows at the 
edges. It IS sometimes seen to eat those bits it thus takes off; at 
other times it only cleans away the' margin when covered wHh 
dims, and then adds another rim to its shell. 
' For the purposes of making the shell, which is natural to the 
animal, and without which it could not live three days^ its whole 
body is flemished with' glands, firom the orifices of which flows out 
a kind of slimy fluid, like small spiders' threads, which join 
together in one common crust or surface, and in time condense 
and acquire a ftony hardness. It is this slimy humour that grows 
into a membrane and afterwards a stony skin, nor can it have 
escaped any who have observed the track of a snail : that glistening 
substance whi(!h it leaves on the floor or the wall, is no other than 
the materials with which the animal adds to its shell, or repairs it 
when broken. 

Now to exhibit in a more satis&ctory manner the method in 
which the slifeU i» formed :— The snail bursts from its egg with its 
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shell upon its back ; this shell, though very simple, is the centre 
round which every succeeding convolution .of the shell is for^ied^ 
by new circles added to the first. As the.bpdy of the snail can be 
extoided no where but to the aperture, the.paouth of the shell onljr 
can of conaeauence ^f^cevfti avigmen^tioit. T&e subfitance; of 
which the shell is. compqief^ is chiefly supplied by-.the animo) 
itself^ and is no mpre tnan a siiiny flaid which hqrdens into bone* 
This fluid pttftpes through an innnite, number of little glands^ till 
it <v^ves at the pores of the $kin ; but tbeiie it is stopped by the 
shtill that covers the part below^ ai|d iherrfore is sent to tne mouth 
of the s^hell, where it is wanted for its enlargement. ^ ^ere ti]ie 
first layer of slime soon hardens ; and then another, is i^ild^ 
which nardens also, till in time llie shell becomes as thick a9 19 
requisite for the animal^s preservation* Thus^ ^very shell may W 
considered ap compos^ of a number of laydrs of slime,, which 
have entirely proceeded frpm the animaPs own body. 

But thoo^ this be the general opiuion with regard tp . the 
fon^atiopjo^ Sibils, I cannot avoid thinking there are ^11 other sub* 
stance^ beside the luiimal's o^n slime which go to th^ compon^ou 
of its shell, gr at ]fiB&t to its external coat^ which is ever diflmoji 
from ttie interpal. The substance I mean i^.the decidendi c;on* 
creti9iis of ecq^y or saline parts^ which adhere to. the^ slimy. matter 
upo^ its first, emissiout py adopting this theory, ve'cai^ nifvre 
Sfitii^&ct<H'ijy ic|i:couut fqr the vi^riou* colours of the sheD, whic|i 
o^not be f jgippos^ to t^ke its tincture from the aaiiual*s body, i^i 
is the U8|»al opinion, for all the interqal parts of the, shell are but 
of one wiute colour : it is only the outermost layer of the shell th^it 
is so beautifully varied, so richly tinctured with that variety of 
colours we l>ehold in the cabinets of the curious. If the external 
coat be scal^ off, as M. Argenville asserts, all the inner substance 
will bti found but of one simple colouring, and consequently the 
animal's own juices can give only one colour, whereas we see som,e 
shells stained with a hundred. 

The usual way of accounting for the different colouring of shells, 
which seems to he erroneous, is this : — In the body of every one of 
these animals several streaks are discerned of a different colour from 
the rest. This variety, say they, is an incoutestible proof that the 
juices flowing from those parts will be also of a different hue, and 
will cpiisequently tinge tliat part of the shell which their slime 
composes of a different colour. But this system, as was observed 
before, is ovcrtiirown by fact, which discovers that only the outer 
surface of the shell is tinged, whereas by this it would have been 
coloured throughout ; nay, by this system the internal parts of the 
shell wouUl be stained with the most vivid colouring, as being least 
exposed to tli«* exti'rnal injuries of the element where it is pra<x?d. 
I)ut the truth is, the animal residing in the shell has none of these 
various colours thus talked of: its slime is a simple pellucid sub- 
btance ; and the only marblini;'s which appear in its body are the 
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colour of the food, which is seen through its tmnspurent inteatiiies* 
We must' therefore account for the various colouring of its shell 
upon a different principle. 

If, as I said, we OEamine the cabinets of di^ curious, we shall find 
shdls with various and beautiful colouring; we sltoll find Ihem 
senerally furnished with a white ground, tinctured with red, fellow, 
brown, greto, and several other shades and lovd^ misrtures, but 
nevier blue. Shells are of almost all 'colours but blue. The reason 
seema to be obvious, for blue is the colour which sea water changes. 
A piece of silk, or a feather of this colour, put into an infusion of 
salt,' urine, or nitre, lose theii- tint entirely. ' Now, nufy not this 
give us a hint with respect* to the operation of nature in colouring 
her shells ? May we not from hence conclude, that setf water is 
efficacious in ^ving colour or taking it away ? That, to produce 
colour, the animal not only furnishes its juices, but the sea or the 
earth that mixture of substance which is to unite with them. 
Neither the animal slime alone, nor the esctemal earthy or saline 
substances alone, could produce colours, but both united produce 
an effect which neither separately was possessed of. Thus shells 
assume ievery colour but blue ; and that, sea water, instead of pro- 
ducing, would be apt to destroy. 

From hence therefore it appears, that the animal does not alone 
tincture its own idiell, but tlmt external causes co-operate in contri- 
buting to its beauty. It is probable, that from the nature of its 
food, or from other circumstances unknown to us, the external 
bjreni'of its slime may be of' different consistencies ; so as, when 
joined with the particles of earth or salt that are accidentally united 
with them from without, they assume various and beautiful hues. 
But the internal layers, which receive no foreign admixture, still 
preserve the natural colour of the animal, wnd continue white 
witliout any variation. 

Thus far we see that the animal is not wholly the asent in giving 
beauty and colouring to its shell ; but it seems ouierwise with 
respect to its convolutions, its prominencies, and general form.. 
Tluise entirely depend upon the art of the animal, or rather upon 
its instincts, which in the same kinds are ever invariable. The shell 
generally bears some rude resemblance to the body upon which it 
has been moulded. Thus it is observable in all sea shells, that if 
the animal has any tumour or excrescence on its body, it creates 
likewise a swelling in that part of the incrustation to which it 
corresjionds. When the animal begins to alter its position, and to 
make new additions to its apartments, the same protuberance 
which had raised the shell before in one part, swells it again at some 
little distance ; by which means we see the same inequality in a 
spiral line all round the shell. Sometimes these tumours of the 
uniraal are so large, or so pointed, that those which rise over them 
in the incrustation appear like horns : after this the animal disen- 
j^uges itself from its first cavities, and then, by fresh evacuations, 
assumes a new set of horns ; and so increases tlie number in pro- 
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portion to its giX^wtlVi , ^fr '0^,iim (^Hf^r hapd^ the* l^v faappeos to 
I3e channelled^, tne shelj^.^t cojfTff,if, yM,}^, ch^i^Ued likewise ; 
if there be any protuberances in the boay^.wtii<;]i win^ in a.q)jral 
Hnf( about it, tb^. d)d^|i¥'U ^Hi??^ ^ye jtstiunouiii^.^d catties 
wfiiajif^.io|id,to^theeiiifl^, ,.^.,/. .-. ,..* j :'.;". ..... 

■ Jntjbs ]naiiQei|^;fuS;t^ apuiaoijEds mpc^of various fo^inAi^^the sheila 
Qlbkiliit *a jequEJ: ,wrii^. . X^^^^ ffe^ diversity is sp exeat, mi 
M)?.; figmfB an^i.p^jpvrSiSQ. VW .'^^ing, thfeV seyiBraT^jpiBrswis^ 
witb ^ kwi 1?^ ;bf||rp(^effi i^dpl^nce^ . l^ve tnajie %he^ ^rra^ge- 
mwtjpf tib^m tbfi ^i^y..f«ii^t.thp bu^ii^ gf tjieirjliyes, .Tho«e 
w)ko-€{(»iBi4^ their beaufy. al^n^ - ta)^ ^r^^^ to have t^m p,piisbed» 
and M )^^ ■ ^ leif^^erjf^ .qru3ty l.-qv. periosteum^ as Swaipn^- 
dam caU^its Bcour^ o|jf th^r sur^&ces by spint of sajt. But 
tkeife 4re- other; thiBLt,..vfith more .learned affectation^ keep them 
exaotly in. the .state .^i^iwbip]! they. have been found, witn their 
precious iOrus(t ^ll^jfoufid ;t}|^» ,■ Thfi expence men' Ih^ve been at in 
making si^cb. cpllec^pn^ .^^ laif^zing ;.,and some shells, such ^s the 
Stairs-shdl K^r^tj^ie A/dmirai^h^U, are not more precious fpr their 
^scarcenesp^ th^ pearls aire for iheir beauty. . Indeed^ it is, the 
scarcity, and • not the beauty» of: the object, .;t];iat determines the 
value of all natural curiosities. Those si]f^l§ thjat o^er but litd^ 
beautiful, tq the. ignprai^t, ,are oftep. the inpst, precioiUB ; fmd 
.those .sh^U? which an nnlef^r];ipd spectator wquld stop to pbsc^e 
with admM:atioD9 qpe ^ccii^^med tq tp^. vis^tion. of cabinets, .TI^^PhM 
{pimiQver.vith disdain... «,l;\^e8e col}e(itionSsK,how<^er, have th^r^^; 
not only b}^ exhi]{piiting. th^ vast variety of nature^s operations, but 
• mIso by exciting our cpii^ty to the consideration of the animaik 
that fbrm them. A mind^ that can find innocent entertsunment in 
these bumble contemplations is well employed, and as we say of 
children, is kept from doing mischief. Although there may be 
nobler occupations than that of considering the convolutiQj|;is ibf a 
t^lly yet. .there m^y be some wjio want the ambition to aspire -after 
such arduous pursuits ; there may be SQpie .unfit for them ; there 
may be some who find, their ambition fully, gratified by the praise 
which the collectors of shells bestow upon each other. Indeed, for 
a d^iy or two, there is no niipd that a cabinet of shells cannot fnmish 
with pleasing employjgaent. What can be more gratifying, as Pliny 
says,* than to view i^ture in ;;l11 her irregularities, and sporting in 
her variety of shells ! . Such a difference of colour do they exhibit; 
such a difference of figure ; ^at, concave, long, lunated, drawn 
jround in a circle, the orbit cut in two ; some are seen with a rising 
on the back, some smooth, some wrinkled, toothed, streaked, the 
point variously intprtured, th^ mouth pointing like a dagger, 
fold^ back, bent inwards : all tiiese variations, and many more, 
furnish at once novelty, elegance, and speculation. 

With respect to the figure of shells, Aristotle has divided them 
into tJiree kinds ; and his method is, of all others, the most con- 

♦ Flin. ix. 33. 
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fbrmflble to ttatu^ ' 'i^eseave, firet^ the Umvulvt, or TuTbiimtcd, 
wluch consist iyf Wle 'j^l^c^, lik^ the hbx of a snail; secondly, the 
Bivalve; c56lteifllJhi^ of twtt pfeces^ united by ^ hinge like an oyster ; 
and ttei'dty, the M^ItWaive^'Mti^fetviig of more than two pieces, as 
the doorn shell, Which HAs Mot Ic^ than twelve pieces that so to its 
odiiip6sitifoii. 'AU- 'th€^ kindfi are fbnnd in the sea at different 
d6pm» Qtad sire VJiltttble in proportion to their scarceness or 



FnMn the Vorietyof the (^dlours and fifg«rre -of shells^ we may pass 
ib Alit of their • pmcer isui'd ^ittistion. Some are found in the sea ; 
solne ill ftesh watei* rt'vtets ; soAie alive tipon land ; and a still greater 
dtfdiltity djeitd in tf«e bbwels of th^ tefth. But wherever shdls are 
nmnd, 4hey are tfiifters^fly ktlotru to be composed of one and the 
SBiiieiiiilMiteDiee.'' THey stre-formed of an animal or calcareous earth, 
llMt ferments with yinegftr imtt other acids, and that buins into 
HiHie, abd Will not easily melt into glass. Such is the substance of 
#hich tb^tere ckmipokki ; ^nd oif their spoils, many philosophers 
tidnfk tbat A ^reat'^aft -of the- surfiice of the earth is composed at 
present. It is suppobbd by them, 'that chalks, marls, and all such 
emths as feniientl¥ith vinegat, -are nothing more than a composition 
Of 4fitiell8, decayed and 'chiml^sd down to one uniform mass. 

Sea shells Aire either' fo^iid i A depths of the ocean, or they are bast 
Ml|y^aiid for^k^ oiP'tlteir Anfma^ shore. Those which are 
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tlMey-are bred, Aiift'ire owe their = capture only to accident These^ 
Aeitefol^ef, are the most scarce shells, and, consequently, the most 
talvmble. The* littknrales are more frequent ; and such as are of the 
saifiae-kilid with- the p^lag^i atie'not so beautiftrl. As they are often 
etilpty.and forsaken^ and as^ their aniinal is dead, and perhaps 
pttrid in Ib'e bottom of the sh*!!, they by this means lose the 
whiteness and' the ■ briWiaticy of their colouring. They iare not 
imli^tientty also foisrrid eaten through; either by worms, or by each 
other ;'lirid l^yare tiiUs f^mjiet^ less Suable-: bift what decreases 
thiir price still more isj when Uiey are Scaled and worn by lying too 
fotig empty act the bottom, br exposed upon the shore. Upon the 
i^iole, however, sea shells' exceed either land or fossil shells in 
beauty ; they receive the highest polish, and exhibit the most 
brilliant and various r^lburing. 

Freish water shells are nieither so numerous, so various, nor so beau- 
tiful, as thosie bdo^gin^ to the' sea. They wuftt that solidity wbich 
the others have; their davicle,as it is called, is neither so pro- 
ininent nor so strong ; tM, not having a saline substance to tmge 
the suHace of the shell, the colours are obscure. In fresh water 
there are but two kinds of shells ; namely, the bivalved and the 
tiirliinated. 

Living land shells are more beautiful, though not so various, as 
those of frt»h' water, and some not inferior to sea shells in beauty. 
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Thette are indeed but of one kind, namely, the turbinated ; but in 
that there are found four or fire very beautiful varieties. 

Of fossil, or, as they are called, extraneouB shells, found in the 
bowels of the earth, there are great numbers, and es- great a yarietyr : 
In this class there are as many kinds' as in the sea itself. There are 
found the turbinated, the bivalve, and the mttltiyalve kinds ; 4nd 
of all these, many are at present not to be found leven in, the ocean. 
Indeed, the number is so great, and the varieties so many, that.it 
was long the opinion of naturalists, that they were merely vn& capri- 
cious produdtions of nature, and had never givai retreat to animals 
whose habitations they resembled. They were found not only of 
various kinds, but in diilerent states of preservation ; sonoie had the 
shell entire, composed, as in its primitive state, of a white calcareous 
earth, and fill^ with earth, or even empty ; others were foupd with 
the shell- entire, but filled with a substance which was petrified by- 
time ; others, and these in great numbers, were found with tlie 
shell entirely mouldered away, but the ■ petrified, substance that 
filled it still exhibiting the figure of the shell ; others still, that had 
been lodged near earui or stone, impressed Uieir print upon these 
substances, and left the impression, though they themselves wore, 
decayed ; lastly, some shells were found half mouldered away, their 
parts scaling off from each other in the same order in which they 
were originally formed. However, these different stages of the. 
shell, and even their fermenting with acids, were at first insufficient 
to convince those who had before assigned them a different origiiLi 
They were still considered as accidentally and sportively formed, 
and deposited in the various repositories where they were found, but 
no way appertaining to ^y part of animated nature. This put 
succeeding inquirers upon more minute researches ; and they soon 
began to find, that often where they dug up petrified shells or teeth, 
they could discover the petrified remains of some other bony parts 
of the body. They found that the shells which were taken from 
the earth exhibited the usual defects and mischances which the same 
kind are known to receive at sea. They showed them not only 
tinctured with a salt water crust, but pierced in a peculiar manner, 
by the sea worms, that make the shells of fishes their favourite 
food. These demonstrations were sufficient at last to convince all 
but a few philosophers, who died away, and whose erroneous 
systems died with them. 

Every shell, therefore, wherever it is found, is now considered as 
the spoil of some animal that once found shelter therein. It 
mattersr not by what unaccountable means they may have wan- 
dered from the sea; but they exhibit ail, and the most certain 
marks of their origin. From their numbers and situation we are 
led to conjecture, that the sea reached the places where they are 
found ; and from their varieties we learn, how little we know of all 
the sea contains at present, as the earth furnishes many kinds which 
our most exact and industrious shell-collectors have not been able 
to fish up from the deep. It is most probable, that thousands of 
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different forms still remain at the bottom unknown ; so that we 
may justly say with the philosopher, Ea qu€e scimus sunt pars 
fumifMt eorum quce ignoramus. 

It is well, however, for mankind, that the defect of our knowledge 
on this subject is,, of all parts of learning, that which may be most 
easily dispensed with. Anjncrease in the number of shells would 
throw but very few lights upon the history of the kniroals that 
inhabit theni. For such iriffOrlndtioii we are obliged to those men 
Who contemplated something more than the outside of the objects 
before them. To Reaumw Wier-are obliged for examining the 
mknhet^ of sotne with accuracy, but to Swammerdam for more. 
In fact, thi^ Dutchnian has lent attention to those animals that 
Almost exceeds credibility : he has excelled even the inlets he 
dissected, in patience, industry, and perseverance. ' It was in vain 
thiit this poor man's fatheir dissuaded him from what the world con- 
riddred aB a barren pursuit ; it was in vain that an habitual disorder, 
brought oh by his application, interrupted his efforts; it was in 
Vain that Mankind treated him with ridicule while livii^, as they 
Offered his works to remain long unprinted and neglected when 
dted : still the Dutch philosopher went on, peeping into ufiwhol&- 
flome ditches, wading tnrough fens, dissecting spiders, and enum^ 
rating the blood-vessels of a snail. Like the bee, whose heart he 
could not only distinguish,, but dissect, he seemed instinctively 
impaled by his ruling passion, although he found nothing 
but ingratitude from man, and though his industry was app&- 
lently becoming fatal to himself. From him I will take some 
pf tne leading features in. the history of those animals which 
breed in shells ; previously taking my division from Aristotle, who, 
as was said above, divides them into tnree classes : the Turbinated, 
or those of the Snail kind : the Bivalved, or those of the Oyster 
kind ; and the Multivalved, or those of the Acorn-shell kind. Of 
each I will treat in distinct chapters. 



CHAPTER V. 

OF TURBINATED SHELL-Fisfa OF THE SNAIL KIND. 

* 

To conceive the manner in which those animals subsist that are 
hid frato. us at the bottom of the deep^ we must again have recourse 
tb one of a similar nature and formation that we know. The 
history of the garden snail has been more copiously considered than 
that of the elephant ; and its anatomy is as well if not better 
known: however, not to give any one object more room in tiie 
general picture of nature Sian it is entitled to, it will be sufficient 
to' observe, that the sniul is surprisingly fitted for the life it is 
formed to'lead. It is furnished wrth the organs of life in a manner 
almost as complete as the largest animal ; witli a tongue, brain. 
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fi^ival ducts, glands, inerves, stonmchy .^nd intestines ; liver» hearty 
^id blpod-ve^jBels : -besid^ ihiA, it. has a purple heiji thai furnishes a 
red 'matter to different parts of the bodyj^, togemer with strong 
muscles that hold it to the shdl, and which are hftrdened, like 
tendons, at their insertion^ 

■But these it possesses in common with. other animaU. We must 
now see what it has peculiar to itself^ The first striking peculiarity 
IB, that the animal has got its eyes on the points of its largest 
horns. When the snail is in motion, four horns are distinctly seen ; 
but the two uppermost and longest deserve. peculiar consideration, 
.bodi on account of .the various motions with which they are 
endued, as well as their having their eyes fixed at the extreme ends 
of tbem* These appear like two blackish points at their endSf 
When considered as taken out of the body, they are of a bulbous 
or tumip-like figure; they have. but one .coat; and the three 
humours which are common in the ^es of .other animals, namely, 
the vitreous, the aqueous, and the ci^stalline, are in these very 
indistinctly seen. The eyes the aninml can direct to dTfferent 
objects at pleasure, by a regular motion out of the body ; and some- 
times it mdes them by a very swift contraction into the bellj. 
Under the small horns is the animal's mouth ; and though it may 
appear too soft a substance to be furnished with teeth, yeijt it has 
not less than eight of them, with w]iich it devoui^ leaves, and. other 
substances, seemingly har4ier than itself, and with which it gome*- 
times bites off pieces of its own shell. , . 

But what is inost surprising in the fon^tion-of tins animal, are 
the parts that serve for generation. • Every snail is at pnqe male 
,and female, and while it impre^pate^ another, is itself impregnated 
in turn. .The vessels supplying, the -fluid for. this purpose are 
placed chiefly in the fore-part of th^ neck, and extend themselves 
over the body-; but the male and female organs ^f generation are 
always found united, and growing together. There is a large 
opening on the right side of the neck, which seri-es for very difre- 
rent purposes. As an anus it gives a passa^ to the excrements ; 
as a mouth it serves for an opening for respiration ; and also an 
organ of generation, it dilates when the desire of propagation 
l)egins. Within this each anitiial has those parts, or something 
similar tliereto, which continue the kind. 

For some days before coition the Snails gather together, and lie 
near etioh other, eating very little in the mean time ; but they 
settle their bodies in .such a posture that the ne(*k and head arc 
placed uprighL In tlie mean time, the apertures on the side of 
the neck being greatly dilated, two organs resembling intestines 
WK seen issuing from them, which some have tliought to be tlie 
instruments of generation. Beside the protrusion of these, each 
animal is possessed of another pecujiianty ; for from tlie same 
ap^ure they launch forth a kind of dart at each other, which, is 
pretty hard, barbed, and endi^^g in a very sharp point. This is 
IMirfornied when the a]XTtures approach rach other; and then the 
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one 18 seen to shoot its weapon, which is received by the other« 
though it sometimes falls to the ground : some iiiinutes after, the 
smul which received the weapon darts one of its own at itfi antago- 
nisty which is received in like manner. They then softly approach 
still netaWf and applytheir bodies 'one to the other» as closely as 
the palms and fingers of the hands* when, grasped together 4t 
that time the horns |ire seen variously moving in all directions, and 
this' MMnetimes for three days together. The coupling' of these 
animals is generally thrice repeated, at intervals, of mteen days 
each, and at every time a new dart is mutually emitted. 

At ihe expiration of eighteen days the snails produce their eggn 
at the openmg of the neck, and hide them in the earth with the 
greatest fiN>licitude and industry. These ^gs are in great numbers, 
round, white, and covered with a soft shell : they are also stuck to 
each oilier by an imperceptible slime, like a bunch of grapes, of 
about the size of a small pea. 

When the animal leaves the egg, it is seen with a very small shell 
on its back, whidi has but one convolution ; but in proportion as 
it grows, the shdl increases in the number of its circles. The shell 
always recdves its additions at the mouth, the first centre still 
ranaining; the animal sending forth frwa its body that slime 
which hardens into a stony substance, and still is fttfhioned into 
similar volutions. The garden snail seldom exceeds four rounds 
and a half; but some of the sea snails arrive even at tfen. 

fhe snail thus fitted with his box, which is ligl\t and firm, finds 
itsdf defended in a very ample manner from all external injury. 
Whenever it is invaded^ it is but retiring into this fortress, and 
waiting patiently tiU die danger is! -over. Nor. is it possessed 
only of « power of retreating into its shdl, but of mending it 
lirhen broken. Sometimes these animals are crushed seemingly to 
nieces, and to all appeamnce utterly destroyed ; yet still tmy aet 
oierilselveft'to work, and in afewdbiys mend all their numerous 
breaches. 'The same substance by which the shell is originally 
made, goes to the re-establishment of the: ruined habitation. But 
all the junctures nk^ very easily seen,- for they have a fresher colour 
than the rest, and the whole shell ■■ in some measure resembles an 
old coat patch^ with new pieces. Thev are somethnes seoa with 
ei^t : or tetliof' these patches, so that the 'damageimust have. been 
'- apparenHy irreparable. Still, • hotwevelr, • though .' the aninnl : is 
possessed \>f the power of mending its shell, it cannot wben oome 
tb its full growth make a new one. Swammerdam tried the exl)en- 
•tnent: he stripped a«nail of its shell, ivithout hurting any of the 
blood^ressds, retaining' that part of the shell where the miisdes 
were inserted; but it died in> three 'days after it. was stripped of 
its cov^ne,'nbt, however, without making eiforts to build up a 
new shell, for before its death it pressed oiit a certain membrane 
round the whole surface of its body. This membrane was entirdy 
of the shelly nature, and was intended by the animal as a supply 
towards a new one. 
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As the snail is furnished with all the organs of life and sensation, 
it is not wonderful to see it very voracious. It chiefly subsists 
upon the leaves of plants and trees, but is very delicate in- its 
choice. When the animal . moves to seek its food, it goes forward 
by means of that broad muscular skin which is sometimes seen 

i ^^projectiiig. round the mouth of the shell ; this is expanded before, 

- •and thea contracted with- a kind of . undulating motion, like a man 
att^mptiftg tomove liimself forward by one arm while lying on his 
lielly. Btvt- the snail has another advantage, by which it not 
only smootlis and planes its way, but also can ascend, in the most 
perpendicular direction. This is by that slimy substance with which 
it is so copiously furnished, and which emits where v^ it moves. 
Upon this slime, as upon a kind of carpet, it proceeds slowly along, 

' without ' any danger of wounding its tender body against the 
asperities of the pavement.; by nMians of this it move$ upwards to 
its food upon trees, and by this descends, without danger of falling 

'- and breaking it& shell from the, shock.. 
' The appetite of these animals is very great ; and the damage 
gardeners in particular sustain iVom them, makes theni employ 

■ every method for their destruction- . Salt will destroy them, as well 
as soot ; but a tortoise in a garden is said to banish them much 
more effectually. 

At tlie approach of wipler the snail buries itself in the earth,. ,or 
retires to-sotne hole, to continue in a torpid state during the severity 
of the season. It is sometimes seen alone, . but more ireqiiently in 

■ company in its retreat, several bein^ usually found together 
apparently deprived of life and sensation. For the purposes of 
continuing in greater warmth and security, the snail forms a cover 
or lid to tne mouth of its shell with its slime, which stops it up 
•entirely, and thus protects it from every external danger. The 
mattar of which the cover is composed is whitish, somewhat like 
plaster, pretty hard and solid, yet at the same time porous and tUn, 
to admit air, which the animal cannot live without. When the 
cover is formed too thick, the snail then breaks a little hole in it, 
which corrects the defects of that closeness which proceeded from 
too much caution. In this manner, sheltered in its hole from the 
weather, defended in its shell by a cover, it sleeps during, the 
winter ; and for six or seven months continues without food or 
motion, until the genial call of spring breaks its slumber, and 
excites its activity. • 

The snail having slept for so long a season, wakes one of the 
first fine days of April, breaks open its cell, and sallies forth to 
seek for nourishment. It is not surprising that so long a fast 
should have thinned it, and rendered it very voracious. At first, 
therefore, it is not very difficult in the choice of its food, almost 
any vegetable that is green seems welcome; but the succulent 
plants of the garden are chiefly grateful, and the various kinds 
of pulse are at some seasons almost wholly destroyed by their 
numbers. So great is the multiplication of snails in some years, 
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thai gardeners imn^ne they burst from the earth. A wet season is 
scnerally ftivourab(e to tlieir production ; for this nnimal cannot 
bear, very dry seasons or dry places, as they cause too great a 
consamption of its slime, without plenty of which it cannot subsist 
in healtfa and vigour. 

Such are the most striking particulars in the history of this 
animtfl ; and this may serve as a gencu^l picture, to tihich the 
mannerB and habitudes of the other tribes of this class may be 
ooBifiared -and referred. These are, the sea-snail, of which natu- 
laUsts have, from the apparent difference of their shells, mentionied 
fifteen kinds;* the fresh-water snail, of which there are eight 
kindd ; Imd the land snail, of which there are five. These all 
bear a strong resemblance to the garden snail, in the ibrmation o( 
their ahell, in their hermaphrodite natures, in the slimy substance 
with which they are covered, in the formation of their intestines^ 
and the disposition of the hole on the risht side of the neck, which 
serves at once for the discharge of the fsDces, for the lod^ng 
the iMtruments of generation, and for respiration, when the animsd 
if under a necessity of taking in a new supply. 
' Bnt in nature, no two kinds of animals, however like each' 
Either iifk- figure or confbrmiEition, are of manners entirely the same. 
Though the common garden snail bears a very strong resemblance 
to that of- fi^esh water,- and that of the sea, yet there are difierences 
to be lound, and those very considerable ones. 
- 'If -we compare' them with the fresh water snail, though we shall 
find a ^;en^ral resemblance, yet thene are one or two reniarkablef 
distinctions: and first, the firesh water snail, and as I should i^p- 
poses, all snails that live in water, are peciillatly furnished with a 
oontrivance by nature, for rising to the surface, or sinking to the 
bottom. The manner in which this is performed, is by openinjg 
and-^tttthi^ the orifice on the right side of the neck, which is 
futniahed Wfth muscles for that purpose. The snarl sometimes 
^tliera this aperture into an oblong tube^ and stretches or protends 
It above the^ surface of the water, in order to draw in or expel the 
air^ as it* finds occasion. This may not only be seen, but heard 
also by the i^ise which the snail makes in moving the water. By 
dilating- Ihis* it rises; by compressing it, the animal sinks to the 
bottom. This is effected somewhat m the manner in which little 
iniBges of glass are made to rise or sink in water, by pressing the 
air contained at the mouth of the tubes, so that it shall drive the 
water into therr hollow bodies, which before were filled oiily with 
Mr, and thus make them heavier than the element in which they 
swim, -in this manner does the fresh water snail dive or swim, by 
prdpcvly managing the air contained in its body. 

But- what renders these animals &r more worthy of notice is, 
that they arc viviparous, and brin^ forth their young not only 
alive, but with their shells upon their backs. This seems sur* 

* D*Argenville*B GUnchyliologle' ' 
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prising; yet it is incontestibly true* Theyounj^ come to some 
degpree or perfection in the womb of the parent ; there they receive 
their stony coat ; and from thence are excluded, with a complete 
apparatus for subsistence. 

" On the twelfth of March," says Swammerdam, ** I b^;Bii my 
observations upon this snail, and collected a great number of the 
kind, vlgph I put into a large basin filled with rain water, and 
fed fbr a was time with potter*s earth, dissolved in the water about 
them* On uie thirteenth of the same month I opened one of these 
snails, when I found nine living snails in its womb : the lart^est 
of tliese were placed foriemost, as the first candidates for exclusion. 
I put them into fresh water, and they lived till the eighteenth of 
the same month, moving and swimming like snails mil grown; 
hay, their manner of swimming was much more beautiful.'* Thus^ 
at whatever time of the year these snails are opened, they are 
found pregnant with eggs, or with living snails, or with both 
together. 

This striking diffei;ence between the fresh water and the garden 
snail, obtains also in some of the sea kind ; among which there 
are son^ that are found viviparous, while others lay eggs in the 
u^ual manner. Of this kind are one or two of the Buccinums, 
within which living young have been frequently found, upon their 
dissection. In general, however, the rest of this numerous class 
bring forth eggs ; firom whence the animal bursts at a proper staite 
of maturity, completely equipped wilh a house, which the moist- 
ness of the element where it resides does not prevent the inhabitant 
from enlarging. How the soft slime of the snail hardens, 'at the 
bottom of the sea, into the stony substance of a ^ell, is not easy 
to conceive. This slime must at least be possessed of very powerful 
petrif^'ing powers. i 

All ammals of the snail kind, as was observed before, are her- 
maphrodites, each containing the instruments of generation double. 
But some of the sea kinds copulate in a different manner from 
those of the garden. The one impregnates the other; but, from 
the position of the parts, is incapable of being impregnated by 
the same in turn. For this reason it is necessary for a third to be 
admitted as a partner in this operation; so that, while one impreg- 
nates that before it, another does the same office by this, which, is 
itself impregnated by a fourth. In this manner Mr. Adanson h&^ 
seen vast numbers of sea snails united together in a chain, impreg- 
nating each othen The Bulin and the Coret perform the offices 
of male and female at the same time. The orifices in these are 
two, both separate from each other : tlie opening by which the 
animal performs the office of tlie male being at the origin of the 
horns ; that by which it is passive, as the female, being farther 
down upon the neck. It may also be observed as a general rule^ 
that all animals that have this orifice, or verge, as some call it, on 
the right side, have their shells jtumed from the right to the left ; 
OQ the contrary, those whicli have it on the left side, hare their 
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ahelk turned from left to right; in a contrary direction to the 



But this 18 -not the only difierenoe between land and 8ea snails. 
Many of th^ latter entirely want horns ; and none of them have 
above two. Indeed, if the home of snails be furnished with eyes, 
ainl i^ as some are willing to think, the length of the horn, like the 
jtnbe of a tdescope, assists vision, these animals, ihkt chiefly 
foide in the gloomy bottom of the deep, can have no great occa- 
sion for them, £yes would be nnnecessery to creatures whose 
fcod is usually concealed in the darkest places; and who, possessed 
of very little motion^ are obliged to grope for what they Subsist 
on. To such, I say, eyes would rather be an obstruction than an 
advantage; and perhaps even those that live upon land are without 
thcDU 

Those that have seen the shells of sea skiails, need not be told 
that the animal which produces them is larger than those of the 
same denomination upon land. The sea seems to have the property 
of enlarging the magnitude of aU its inhabitants ; and tne same 
iMOpDrtion that a trout bears to a sharki is often seen to obtain 
netween a shell bred upon the land and one bred in the ocean. Its 
convolutions are mere numerous. The garden snail has but five 
tnnis at the most; in the sea snail the convolutions are sometimea 
seen amounting to ten. 

There is a difference also in the position of the mouth in the 
fiarden and the water snail. In the former, the mou^ is placed 
CKMSwiae^ as in quadrupeds, furnished with jaw-bones^ lips, and 
teetik In most of the sea-snails, the mouth is placed longitudi- 
nally in the head ; and in some obliquely, or on one side. Others, 
of uie TfDchus kind, have no mouth whatsoever, but are fur- 
jiifllied with a trunk, very long in some kinds, and shorter in 
others. 

Snails of the Trochus kind, lunnshed thus with an instrument 
of ofieBce, deserve our particular attention. The trunk of the 
trodius is fleshy, muscular^ supple, and hollow. Its extremity 
u bordered with a <!artila^, and toodied like a saw. The snails 
tliatave provided with this^ may be considered as the predaceous 
tribe among their fellows of the bottom. They are, amon^ snails; 
what the tiger, the «agle, or tbe sharks is among beast, birds, or 
firiaes. The whole race of shelled animals avoia their approach ; 
ibr their habitations, however powerfully and strongly built, though 
ever so wdl fortified, yield to the superior force of these invaders^ 
Though pvovided with a thick clumsy shell themselves, yet th^ 
move with greater swiftness at the bottom than most other shelf- 
fish, and seize their prey with greater facility. No shdl so large 
but they will boldly venture to attack, and, with their piercing 
auger-like trunk, will quickly bore it through. No efforts the 
other animal makes can avail : it expands itself, and rises to the 
surface, but the enemy rises wkh it; it again sinks to the bottom, 
&Qt still its destroyer closely adheres. In this manner the carni* 

H2 
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vorous shell-fiah, as some naturalists call it, sticks for several days, 
nay weeks, to its prey, until with its trunk it has sucked out all 
substance, or until it drops off when the' other' begins to putrify. 

Thus ijt would seem throughout nature, that no animal is so 
well defended but. that others are found capable of # breaking in 
upon its intrenchments. The garden snail seems tolerably well 
g]i^ded,; but the wall of its. shell is paper, itself in comparison 
with that which, fortifies some of the sea snail kind. Beside this 
thick shell, many of them are also furnished 'with a lid, which 
covers Ihe mouth of the shell, and which opens and shuts at the 
animal's pleasure. Wh^ the creatine hunts for food, it opens its 
ibof, gropes or swims about ; and when satisfied, drops its lid and 
sinks to the bottom : there it might be supposed to remain in per- 
fect security ; but the trochus soon finds the way to break into 
the thic|i;est part of its enclosure',' ahd quickly destroys it with the 
most fatal industry. 
■Thfb^ng liable to the attacks of the trochus seems to be a 
calamity to which most of thi^ tribe are subject Scardely a shell 
ifi met with ^iipB and sound' to the end of its convolutions ; but 
p|rtic]alarlyrthe' thinnest, shells ai^ the: most subject to be thus 
^^l^rad^. As. their shells ar6 easily pierced, the predatory shells 
^sb; 9f the se^.worffi, .chiefl/:«^k .them for subsistence; and of 
those thin paper-like shells, not one in a hundred is found that 
bfUB no;t s)iir<sred iBome disastei^; As they are lighter than other 
sheli-fish,, tbey 9wi.m with greater ea$e ; . and this i» the chief method 
of . avoiding their h^vier thick-shelled pursuers. The food of all 
j^ils properly lies at the bottom; wjien, therefore, the nautilutf, 
or .otiiLf r thini-shelled fish, are. seen busily swimming at the siirface, 
it may be,- that instead of sporting or sunning themselvesi as soihe 
are apt. to suppose, th^ are actually labouring to escape tlieir most 
deadly pursuers. 

Qf all sea snails, that T^hich is m6st frequently seen swimming 
upon the surface, and whose shell is the thmnest and most easily 
pierced, is the ,!N^autilus. . Whether upon these occasions it is 
employed in, escaping its numerous enemies at the bottom, or 
seeking jjpr fpod. at the sur&ce, I will not venture to decide. It 
seems most, probable, thut.thie former is the cause of its frequently 
appe^iifg ; for, upon opening, the stomach, it is found to contain 
chiefly that fo<>4 which it' finds at the bottom* This animal's 
industfy", therefore, may be owing to. its fears; and all those arts 
of sailing which it has taught mankind, may have been originally 
the [iifoduct pf ue(;essity. But the nautilus is too famous not to 
demand a more ample description. 

Although there be several species of the nautilus, yet they all 
may. be divided into two ; the one with a white shell as thin as 
pa|:)tr, which it is often seen to quit and again to resume; the 
otfier with a thicker shell, sometimes of a beautiful mother-of-pearl 
<:<)l(mr, iiiid that quits its shell but rarely. This shell outwardly 
rt^eniblcs that of a large snail, but is . generally six or eight incb^ 
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fiC;to$s : 'within, it' is divided into forty partitions, that commoni* 
cate with each other by doors, if I may so call them, through 
which one could not thru^ a goose quill : almost the whole internal 
ffort of the shell is. filled by the animal, the body of which, like 
its habitation^ is divided iiito as many parts as there are chambers i 
in its shell ; all the parts of its body communicate with each other, 
through the doors or openings, by a long blood-vessel, .which runs 
tnfm we head to the tail : thus the body of the animal, if taken 
oat of the shell, may be likened to a number of soft bits ^f flesh, 
of which tb^re ar6 forty, .threaded upon a string. From this 
estraiiNrdinary conformation, one would not be apt to suppose that 
the. nautilus sometimes quitted its shell, and returned to it again ; 
yet nothing, thoudi seemingly more impossible, is more cmaia. 
jlie. manner by which it contrives to disengage every part of its 
body fr<Mn so. intricate an habitation ; by whicn it makes a sub- 
stam^e, to appearance as thick as one's wrist, pass through forty 
dipors, eacli of which would scarcely admit a goose quill, is not 
vet discovered: but the feet is certain ; for the animal is often 
found without its shell, and the shell more frequently destitute cf 
ihe animaL It is most probable, that it has a power of m'akine 
the substance of one section of its body remove up into that whicb- 
if next ; and thus, by multiplied removals, it gets free. 

But this, though very strange, is not the peculiarity for which- 
the nautiliuo Ins .been the most distinguished^ Its spreadi^ the 
thm oar, and catching die flyibg gale, to use the poet's description 
of 'it, has chiefly excited human curiosity. These animals, par- 
ticularly those of the white, light kind, are chiefly found in the 
Mediterranean ; and scarcely any who have sailed on that sea, but 
must often have seen them. When the sea is calm, they are 
observed floating on the surface ; . some spreading their little sail ; 
some rowing witti their feet, as if for lire and death ; and others 
stiU, floating with their mouths, ^like a «hip with the keel upward. 
If taken while thus employed, and examined, the extraordinary 
medji^nisfa of. their limbs for sailing will appear more manifest* 
The nautilus is furnished with eight feet, which issue neai ij^ 
mouth, and: may as properly be called barbs; these are connected 
to eaph other by a thin skiri, like that between the toes of a duck, 
fant. much .thinner, and more transparent.* - Of these eight feet 
thus comibcted, six are short, and these are -held up as sails to 
qitch the wind in sailings the two others are longer, and are kept 
iq^die.wiBLter, serving, like paddles, to steer their course by. When 
t^ weatlKT is. quite calm, and the aniihai is pursued from below,' 
it iiA : dien seen iCxpanding only a part of its sail, and rowing with 
the rest: whenever it is mteirupibd, or fears danger from above^ • 
it instantly fiirla the sail, catdies in all its oars; turns its ^ell 
mouth downward, and instantly sinks to the bottom. Sometimes 
ajso it is seen pumping the water from its leaking hulk ; and when 
unfit for sailing, deserts its' shell entirely. The forsaken hulk is 
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«een floating tfloDgy till it dashes, bjra kitid of shrpiTfeckj Upon 
the rocks or the shore. 

From the above description, I think, we may consider this 
animal rather as attempting to save itself irom the attacks of itd 
destroyers, than as rowing m pursuit of food. Certain H is, that 
no creature of the deep nas more numerous and more powerful 
enemies. Its shell is scarcely ever found in perfect preservation, 
but is generally seen to bear some marks of hostile invasion. Its 
little a^to, therefore, upon the surface of the water, may have been 
given it for protection ; and it may thus be endued with compara- 
five swiftness, to avoid the crab, the sei^-scorpion, the trochus, and 
aU the slower prediiceous reptiles that lurk for it at the Ikyttom 
-of the water. 

From this general view of snails, they appear to be a much 
more active, animated tribe, than from their figure one would at 
first conceive. Thc^ seem, to an inattentive spectator, as mere 
inert masses of soft flesh, rather loaded than cov^^d i»ith a shell, 
scarcely capable of motion, and insennble to all the oUecta arotind- 
tKem. Wnen viewed more closely, they are found to be furnished 
with the organs of life and sensation in tolerable perfedion ;^ they 
are defended with armour that is at once both light and strong ; 
tiiey are as active as their necessities require ; and are possessed 
of appetites more |K>ignant than those of animals that seem much 
more perfectly formed. In short, they are a fruitful industriom 
tribe, furnished, like all other animals, with the powers of escape 
and invasion; they have their pursuits and their enmities, |m<l 
^ all creatures of the deep, they have most to fear from each 
other. 



CHAPTER VI. 

6r BITALVED SHELL-FISH, OR SHELLS OF THE OYBTBIt KfV0. 

It may seem whimsical to n^ke a distinction between the animal 
perfections of turbinated and bivalved shell-fish, or to grant n 
degree of superiority to the snail above the oyster. Yet this dis-« 
tinction strongly and appt^ently obtains in nature ; and we shall 
find the bivalved tribe of animals in every respect inferior to those 
we have been describings Inferior in all their sensations ; inferior 
in their powers of motion ; but particularly inferior in their system 
of animal generation. The snail tribe, as we saw, are hermaphro' 
dite, but require the assistance of each other for fecundation ; all 
the bivalve tribe are hermaphrodite in like manner, biit they 
re<|uire no assistance from each other towards impregnation ; and 
a single muscle or oyster, if there were no other in the world, 
would quickly replenish the ocean. As the land snail, from its 
being best known, took the lead in the former class, so the frOsk- 
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%rtter unvacle^ for the same reason^ may take the lead in tlus. The 
life and maiioere of such us belong to the sea will be best displayed 
in the comparison. 

The Muscle, as is well known, whether belonging to fresh or 
salt water, consists of two equal shells, joined at the back by a 
stnmg musctilar ligament, that answers all the purposes of a 
hinse. - By the elastic contraction of these, the animal can open its 
shells at pleasure, about a quarter of an inch from each other. 
The fial^ is fixed to either shell by four tendons, by means of whtch 
it shuts them close, and keeps its body firm firom being crushed 
b^ Boaj shock against the walls of its own habitation. It 19 fur- 
mshed, like all other animals of this kind, with vital organs, 
tliougfa these are situated in a very extraordinary manna*. It has 
a mouth iumished with two fleshy lips ; its intestine begins at the 
bottom of -the mouth, passes through the brain, and makes a 
number of circumvolutions through the liver ; on leaving this 
organ, it goes on straight into the heart, which it penetrates, and 
enos in the anus ; near which the lungs are placed, and through 
which it breathes, like those of the snail kind ; and in this manner 
its languid circulation is carried on.* 

But tiie organs of generation are what most deserve to exdte 
our curiosity. These consist in each muscle of two ovaries, which 
are the female part of its furniture, and of two senynal vessels, 
resembling what are found in the male. Each ovary and each 
seminal vessel has its own proper canal ; by the ovary canal the 
^gs descend to the anus, and there also the seminal canals send 
their fluids to impregnate them. By this contrivance one sjngle 
animal suffices for the double purposes of generation, and the e^s 
are excluded and impregnated by itself alone. 

As the muscle is thus furnished with a kind of self-creating 
power, there are few places where it breeds that it is not found in 
great abundance. The ovaries usually empty themselves of their 
eggs in spring, and they are replenished m autumn. For this 
reason they are found empty in summer and full in winter. They 
produce m great numbers, as all bivalved shell-fish are found 
to do. The fecundity of the snail kind is trifling in comparison 
to the fertility of these. Indeed it may be asserted as a general 
rule in nature, that the more helpless and contemptible the animal, 
the more prolific it is always found. Thus all creatures that are 
incapable of resisting their destroyers, have nothing but their quick 
multiplication for the continuation of their existence. 
' The multitude of these animals in some places is very great, but 
from thehr defenceless state the number of their destroyers are in 
equal proportion. The crab, the cray-fish, and many other 
aninuds, are seen to devour them ; but the trochus is their mos£ 
formidable enemy. When their shells are found deserted, if we 
then observe closely, it is most probable we shall find that the 

* M. Mery, Anat. des Monies d*Etang. 
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ttodnus has been at mork in piercing Uksd. Tliere i» icafoeljr <mm 
of them without a hole in it ; and tms probablj ««§ the avenoe by 
which the enemy entered to destroy the inhabitant. 

But notwithstanding the number •£ this cieature^s animated 
enemies it feems sbll more fearful of the agitatioiiB of the clement 
in which it lesida ; for if daihed againtt rocks, or thrown &r on 
the bfach, it is destroyed without a power of ledma. In order 
to guard against theK, which are to this animal tha commonest and 
the most iadtal accidents although it has a power of dow motMrn, 
which I shall presently describep yet it endeaTonrs to become 
fitatianarT, and to attach itself to any fixed object it happens to be 
near. I^ this purpose it is furnished with a very nnguhnr csipacit^ 
of biuding itself by a number of threads to whaterer obiect it 
appraach»; and these Reaumur supposed it spun artifidaiuy, as 
spiders their webs which they fiisten against a walL Of thi% 
Iwwever, later phiiosophers have found very great reason to doubL 
It is thfselbre .supposed that these threads, wmdi are usually called 
the beard of the muscle, are the natural growth of the animal's 
body, and by no means prodnoed at pleasure, indeed, the extreme 
lenjrai of this beard in some, which &r exceeds the length of the 
body, seems impoaaible to be manufactured by the thrusting out 
and drawing in of the tongue, with the glutinous matter of which 
the French philosopher supposed those threads were formed* It is 
eren found to increase with the growth of the animal ; and as the 
muscle becomes larger and older, the beard becomes longer, and its 
filaments more strong.* Be this as it will, notlung is more certain 
than that the muscle is found attached by these threads to every 
fixed object ; sometimes, indeed, for want of such an object, these 
ahimah are found united to each other ; and though tiuown into a 
lake separately, they are taken out in bunches of many together. 

To have some fixed resting place, where the muscle can continue, 
and take in its accidental food, seems the state thia animal chiefly 
desires. Its instrument of motion, by which it cent rives to reach 
the object it wants to bind itself to, is that muscular substance 
resembling a tongue, which is found long in proportion to the size 
of the muscle. In some it is two inches long, in others not a third 
part of these dimensionsi. This the animal has a power of thrusting 
put of its shell, and with this it is capable of making a slight furrow 
in the sand at the bottom. By means of this furrow it can erect 
^If upon the edge of its &hell ; and thus continuing to make the 
furrow in proportion as it goes forward, it reaches out its tongue, 
that answers the purpose of an arm, and thus carries its shell rage- 
ways, as iii a groore, until it reaches the point intended. There, 
wliere it determines to take up its residence, it fixes the end of its 
besird, which are glutinous, to the rock or tlie object, whatever it be ; 
and thus, like a sliipat anchor, braves all the agitations of the water. 
Sometimes th<: animal \$ attached bv u lar;;e number of th^ead^. 

• Merc iff flu F,ttv, "-ur kV Idiiir hoU •* ^loiilt-^ Turn ii. th \\\riv\vmi€ He la 
ri'H-litlJf 
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MNnetimeB but hy three or four, that seem scarce able to retain it. 
When the muade is fixed in this manner, it lives upon the little 
earthy partides thait the water transports to its shells,' and |)eriia|M 
the flesh of the most diminutive animals. However, it does not (ail 
to glow ioonsidefably, and some of this kind have been {build a loot 
long. I have seen the beards a foot and a half:* «nd of this 
subatanoe the natives of : Palermo sometimes make gloves and 
stockinga. 

. These shdi-fish are found in lakes, rivers, and in the sea. Those 
of the lake often ^ciow to a veiy large size ; but th^ seem a solitary 
animal, and are mund generally separate from each n^het. Those 
of rivers ore not so large, but yet m greater abundance; but the 
sea muscle of dl others is perhaps ue most plenty. These ave 
often bred attifici ally in salt water marshes that are overflowed by 
the lade ; the fishermen throwing them in at the proper seasons, and 
Ihere beinff undisturbed by the agitations of the sea, and not preyed 
upon by their powerful enemies at the bottom, they cast their eggs, 
which soon: become perfect animals, and these are generally found 
in dtisters of several dozens together. It i^uires a year for the 
peopling a muscle bed ; so that if the number consists of forty 
thousand, a tenth part may annually be left for the peopling the 
bed anew. Muscles are taken from their beds from the month of 
July to' October ^ and they are sold at a very moderate price. 
: rrom thi^ animal the 03rster difiers vary little, except in the thick- 
ness of its shell, and its greater imbedhty. The oyster, like the 
muscle, is formed with organs of life and respiration, with intestines 
idkich are very voluminous, with a liveir, lungs, and heart. Like 
the muscle^ it is sdf-impre^nated ; and die shell, which the animal 
soon ackjUires, serves it for its ^ture habitation. Like the muscle^ 
it opens its shell to receive the influx of water ; and like that 
animd, is strongly attached to its shells, both above and below. 

But it differs in many particulars. In the first place, its shells 
are not equal, the one being cupped,- and the other flat ; upon the 
capped shell it is always seen to rest, for if it lay 'iipbn the flat dide 
it would then lose all its water. It diflers also in the thickneiis of 
its shells, which are so strongly lined and defended, Ihat no anitnal 
will attempt to pierce them. But though the oyster be seciired 
fiom the attack of ihfe small reptiles at the bottom, yet it often 
serves as aii object to which they aie attached. Pipe-worms and 
oiher kttle animals fix their habitation to the oyster's sides, and iit 
this manner contanne to liVe in security. Among ihe numbei^ ot 
t^Kse is a liitle red worm, that is often found upon the shell ; which 
some, from never feeing oysters copulate, erroneously supposed to 
V the n^ale by which their spawn was 'impregnated. 

The oyitBt diflers also from the muscle in being utterly unable 
to change its situation. The muscle, as we have "observed, is 
capable of erecting itself on an edg^>and going forward with a slow 
laborious motion. The oyster is wholly passive, and endeavours by 
hII itR powers to n»st fixed to one spot at the bottom. 'Tti(* entirely 
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mthout that tons^ which we saw anewerin^ the - purposes of sn 
arm in the other animal ; but = nevertheless is oflfcen attached very 
firmly to any object it happens to aipproach. Rocks, stones, pieces 
of timber, or sea-weeds, all seem proper to give it a fixture, and to 
secure it against the agitation of the waves. Nothing so common 
in the rivers of the tropical climates as to see oysters growing .even 
amidst the branches of the forest. Many trees which grow along 
the banks of the stream often bend their branches into the water, 
and particularly the mangrove, which chiefly delights in a moist 
situation., To these the oysters hang in clusters like apptea upon 
the most, fertile tree ; and in proportion as the weight of the fisb 
ainks the plant into the water, where it still continues growin&» the 
number of oysters increase^ and hang upon the branches. Thus 
there is notmns that these shellfish will not stick to ; they are 
often even found to stick to each other. This is e£fected by means 
of a glue proper to themselves, which when it cements, the joining 
}B as hard as uie shell, and is as difficultly broken. The joining 
substance, however, is not always of glue ; but the animal grows 
to the rocks, somewhat like the musde, by threads ; although these 
are only seen to take root in the shell, and not, as in the muscle, to 
apring from the body of the fish itself 

. Oysters usually cast their spawn in Mayy which at first appear 
like drops of candle grease, and stick to any hard substance they 
fidl upon. These are cov^^d with a shell in two or three days ; 
and iu: three years the animal is lar^ enough to be brou^t to 
market. As they invariably remain m the places where they are 
laid, and as they grow without any other seeming food than the 
afflux of sea water, it is the custom at Colchester, and other parts 
of the kingdom, where the tide settles it marshes on land, to pick 
up great quantities of small oysters along the shore, which whea 
first ^thered seldom exceed the size of a sixpence. These are 
deposited in beds where the tide comes in, and in two or three years 
grow to a tolerable size. They are said to be 'better tasted for 
being thus sheltered from the agitation of the deep.: and a mixture 
of fresh water entering into these repositories, is said to improve 
their flavour, and to increase their growth and fatness. 

The oysters, however, which are prepared in this manner, are by 
no means so lai^ as those found sticking to rocks at the bottom 
of the sea^ usually called rock'^ysters. These are sometimes found 
as broad as a plate, and are admired by some as excellent food. 
But what is the size of these compared to the oysters of the East 
Indies, some of whose shells I have seen two feet over ! The oysters 
found along the coast of Coromandel are capable of furnishing a 
plentiful meal to eight or ten men ; but it seems universally agreed 
that they are no way comparable to ours for delicacy of flavour. 

Thus the muscle and the oyster appear to have but few distinc- 
tions, except in their shape and the power of motion in the former. 
Other bivalved shell-fish, such as the cockle, the scallop, and the 
razor-shell, have differences equally minute^ The power of 



TESTACEOUS FISHES. 12* 

changing place, which some of them effect in a manner quite 
peouTiar to themselves, makes their greatest di flerence. The Scallop 
u particularly remarkable for its method of moving forward upon 
land, or swimming upon the surface of the watfer. When this- 
Animal finds itself deserted by the tide, it makes very remarkable 
efforts to regain the water, moving towards the sea in a most 
singular manner. It first gapes with its shell as widely as it can, 
the edges beitig often an inch asunder ; then it shuts them with a 
jerkj and by this the whole animal rises five or six inches from the 
ground. It thus tumbles any how forward, and then renews the 
operation until it has attained its journey's end. When in the 
mter it is capable of supporting itself upon the surface ; and by 
there opening and shutting its shells, it tumbles over and over, and 
makes its way with some celerity. 

The Pivot, or Razor-shell, has a very different kind of motion. 
Aft the former moves laboriously and slowly forward, so the razor- 
shell has only a power of sinking point downward. The shells oC 
this animal resemble nothing so much as the haft of a razor; and by 
this form it is better enabled to dive into the soft sand at the bottom. 
All the motions of this little animal are confined to sinking or 
rising a foot downwards or upwards in the sand, for it never leaves 
the spot where first it was planted. From time to time it is seen 
to rise about half-way out of its hole ; but if any way disturbed, it 
sinks perpendicularly down G^in. Just over the place where the 
mzor buries itself, there is a small hole, like a chimney, through 
which the animal brealiies, or imbibes the sea water. Upon tae 
desertion of the tide, these holes are easily distin^ished by the 
fishermen who seek fbr it ; and their method of enticing the razor 
up from the depth or its retreat is by sprinkling a little sea-salt 
ilpon the hole. This melting, no sooner reaches the razor below, 
than it rises instantly stmight upwards, lind shows about half its 
length above the surface. This appearance, however; is instanta- 
neous ; and if the fisher does not sdze the opportunity, the razor 
buries itself with great ease to its former depth. There it continues 
secure ; no salt can allure it a second time ; but it remains unmo- 
lested, unless the fisher will be at the trouble of .digging it out, 
sometimes two feet below the sur&ce. 

Such are the minute differences between bivalved shell-fish ; but 
in the great outlines of their nature they exactly resemble each 
other. It is particularly in this class of shell-fish that pearls are 
found in great abundance ; ajid it is in the internal parts of those 
shells tliat are of a shining silvery colour that these gems are usually 
generated ; but the pearl is also found to breed as well in the 
muscle or the scallop as in the oyster. In fact, it is found in all 
bivalved shells, the insides of which resemble that well-known sub- 
stance called mother-of-pearl. 

Whether pearls be a disease or an accident in the animal, is 
scarcely worth inquiry. The common opinion is, that they are 
« kind of calculous concretion in the body of th^ animal, some- 
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viwt reymMipg « ftMut la tiK bfaAdfr, and aie cooHquentiy to 
Iw; owMMJittd «fr a duofder. It u Bud, ia cutfixmatioB of this 
opiiiX/o, tokt lUGiK OQftsis apon viacii pearls are fisiied are ray 
tabtaliigf ; ard Hktrdoo: okmc probably opsen sbore die geperal 
iikflcMncfc of dK dhmte :— It is also added, tint Aose ojslen in 
wUdi pearb are found are ahrays ill-tafiudi, vluch is a sigpi (tf 
tfaar b^iiig ■nffoopd ; and iastlj, it is a s ac u p d tbat tbe peail gnnr& 
mmtfUmt* so bi^ as to keep the thdUs of the animal firom shnttjnjg^ 
and that thus it dk% by beiue exposed. It is easy to see me 
wisdknuM uf ihtM: auertions, wBich seem neither tine nor arnnang. 
To acMver them in their own way, if a stone in the bladder be a 
dut^4i^f a stone in the stomach of an oetridi is a benefit, and so 
it may be in the shell of an oyster. If the shores where the peada 
are fishui be unwholesome to man, that, instead of being disad- 
vantag^iosy is so much the more lucky for the oyster. If tibe 
p<3irl ovKtfcrs are the worst tasted, so are kites and larens amons 
birds; and yet we know that they are healthy and long-lrrea 
aniniab* If the oyster had e%'er its shell kept asunder by the pearl 
within it, that would be a disease indeed ; but this in reality never 
happens ; for the oyster that breeds a large pearl always breeds. ^ 
large shell, and the shell itself indents to reoeire its uipression. 
Tlie pearl, upon the whole, seems bred from no disorder in the: 
aniriial, but accidentally produced by the same piatter that goes, 
to form the shell. This substance, which is soft at first, .quickly, 
hardens; and thus, by succesuTe coats, layer over layer, the pead 
acquires its dimensions. If cut througn, it will be found to 
consist of several coats, like an onion; and sometimes a small 
s|^Nx*k is seen in the middle, upon which the coats were originally 
formed. 

All oysters, and most shell-fish, are found to contain pearls; 
but that which i>articularly obtains the name of the pearl oyster, 
lias a large strong whitish Aell, wrinkled and rough without, and 
within smooth and of a silver colour. From these the mother-of- 
p<iarl is taken, which b nothing more than the internal coats of the. 
shell, resembling the pearl in colour and consistaiice. This is 
tak<;n out and snaped into that variety of utensils which are found 
HO Ix^utiful ; but the pesfrl itself is chiefly prized, being found 
but in few oysters, and generally adhering, sometimes making a 
print in the body of the shell, sometimes at large wi^in .the sub- 
stance of the fish* 

There are a great number .of pearl fisheries in America and 
Afua;^ but as i>earls bear a \yprse price than formerly, those of 
Anifirica are in a great measure discontinued. The most famous 
of all the Asiatic fisheries is in the Persian Gulf, near the Isle of 
llaliren. There is another between the coast of Madura and the 
iHland of Ceylon ; and there was a third on the coasts of Japan : 
l>iit UH these noble islanders have a contempt for jewels, and an 
abhorrence for such Europeans us come in pursuit of them, that 
fishery, wliich is Ihought to W the most valuable of all others, is 
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diflcontinuecJU The diving buBiness is now carried on only in those 
countries where the wretchedness of one part of mankind goes to 
support the magnificence of the others 

The chief fishery, as we said, is carried on in the Persian Gul^ 
and the most valuable pearls are brought from thence. The .value 
of these jewels increases, npt only in proportion to their size, but 
also their figure and colour ; for sopoe p^furls are white, others are 
yellowish, others of a .lead colour ; and.soin(^ affirm that they have 
been found as black as jet. Wlu^t it. is th^t giv!^ .these different 
jtinctures to pearls is not known ;' Taverner ascribes it to their 
lying two pr. three we^ks upon shore after the ovster is taken; 
K^umur thinks it proceed^ from the colour of that part of the 
fi$h*a body upon which the pearl lies. It is most probable that 
this colour proceeds, like th^.-ii^ts firequently found on the 
internal suc&ceof tfae shell itself, from some accident while the 
pearl if growing. 

. , The. best coloured peajrjs add the roundest ane brought from the 
East r^KMcof Ameoca- fibre neither so white nor so exactly ovaL 
AU pearls, however, in time become vellow ; they may be con- 
Wi^red as an animal substance cpuverted into a stony hardness, imd, 
liJL^/ iyory, taking a tincture from the air. They have been even 
fojuind to decay wheu in damp or vaulted places, and to moulder 
into a substance scarce harder lliaa chalk • When the daughters of 
Stilicon, who were both l^etrothed, one iiler th^ other, to the 
emperdr Honprious, were buried^ .much of their finery was also 
depouted with them . in the same tomb» In this manner they 
i(ei9ained buried for*above eleven hundred years, till the foundations 
of. the church of St Peter were laying. Their tomb was then 
djisooyered, and all their £nery was found in tolerable prese)rvatioa 
^sxfiept their petUrls, which were converted by time and damps into 
a chalky powdjer. 

The wretched people that are destined to. fish for pearls, are 
either Negroes or some of the poorest of the natives of * Persia* 
The inhabitants of this country are divided into tyrants and slaves. 
The divers are not only subject to the dangers of the deep, to 
tempests, to suffocation at the bottom, to being devoured by sharks, 
but from their profession universalljT labour under a spitting of 
blood, occasioned by the pressure of air upon their lungs in going 
down to the bottom. The most robi^st .and healthy young men are 
chosen for this em]ployment, but th^ seldom survive it above five 
or six years. Their fibres become ngid, their eye-balls turn red, 
and they usually die consumptive. 

It is amazing how very long they are seen to continue at the 
bottom. Some,, ^ we are assured, have been known to continue 
three- quarters of an hour under water without breathing ; abd to 
one unused to diving, ten minutes would suifocate the strongest. 
Whether from some effort the blood bursts the old passage which 
it had ill the foetus, and circulates without going through the lungs, 
it is not easy to tell : but certain it is, that some bodies have been 



\ 



IM HISTORY OF 

directed with tliis c*niial of communication open, end these 
traordiimry diyers may be internally formed in that manner. 

Be this as it may, no way of life seems so laborious, so dangefori% 
or so painful. They fish for pearls, or rather the oysters that oba- 
tain them, in boats twenty-eight feet long ; and of these there SM 
sometimes three or four hundred at a time» with each seven oir eigkt 
-stones, which serve for anchors. Theife are from five to eight difon 
belonging to each, that dive one after another. They ue quite 
naked, except lliat ^y have a net hanging down from the oadl j 
to put the oysters in, and gloves on their hands to defend Aoit j 
while they pick the oysters from the holes in the rocks ; for in tUl j 
manner alone can they be gathered. Every diver is sunk by meos 
«f a stone, weighing fifty pounds, tied to the rope b^ whidi ke 
descends. He places nis foot in a kind of stirrup, and laymg hold of 
the rope with his right hand, he etops his nose to keep in hisbreatti 
as upon going down he takes in a very long inspiration. They ue 
no sooner come to the bottom, but they ^ve the signal to those who 
are in the boat to draw up the stone ; which done they go to work, 
filing their net as fast as they can ; and then giving another signal, 
the boats above -pull up the net loaded with oysters, and shordy 
after the diver himself, to take a new inspiration. They dive Is 
the depth of 'fifteen fathoms, and seldom go deeper. They gene- 
rally go every morning by break of day to this fatiguing onploy* 
ment, taking l^e land-wind to waft them out to sea, and returning 
with the sea-breeze art night. The owners of the boats usually hire 
theldivers, and the rest of the bo^*8 crew, as we do our labourers 
at so much a day. All the oysters are brouji^ht on shore, where they 
are laid in a great heap tUl the pearl fishery is over, 'which continues 
during the months of November and December. When oppor- 
tunity serves, they then examine every oyster, and it is accidental 
whether the capture turns out advantageous. Indeed no human 
being can wish well to a commerce, which thus chains such a 
number •f fellow-creatupes to the bottom, to pluck up a glittering, 
mouldering pebble. 



CHAPTER VII. 

OF IIOLVIVALVE SHELL PISH. 

MULTIYALVB shell-fish, may be considered as animals shut up 
m round boxes. To view their habitations externally, one would 
be little apt to consider them as the retreats of living creatures ; 
and still less to suppose that some of them carry their boxes with 
a tolerable share of swiftness, so as to escape tKieir pursuers. Of 
these there are principally two kinds ; such as move, and such as 
are stationary : the first are usually known in our cabinets by the 
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lunne of sea-eegfi ; the others are as ofteb admired, from the 
^SKvities which ttiey scoop out for their habitation in the hardest 
marble. The first are called by naturalists. Echini, or Urchins; 
the latter are called Pholades, or File-fish. Of both there are 
ttveral sorts ; but, by describing these two, we shall have a com- 
petent idea of all the rest. 

On a slight view the see urchin may be compared to the husk of 

t dianut; being like it round, and with a number of bony 

jnckles standing out on every side. To exlubit this extraor^nary 

aunal in «very light— If we «ould conceive a turnip stuck full of 

fiiitt on every side, and running upon these pins with some degree 

ci swiftness, we should have some idea of this extraordinary 

deature. The mouth is placed downwards ; the vent is above ; 

flie shell is a hollow vase, resembling a scooped «pple ; and this 

filled with a soft muscular substance, through which the intestines 

«ind firom the bottom to the top. The mouth, which is placed 

imdermost, is lar^ and red, furnished with five sharp teeth, which 

are easily discerned. The jaws are strengthened oy five small 

bones, in the centre of which is a small fleshy tongue ; and from 

fliis the intestines make a winding of five spires round the internal 

n^es of the shell, ending at top, where the excrements are excluded* 

Biit what makes the most extraordinary part of this animal's con« 

fcimation, are its horns and its spines, that point Irom every part 

of the iKxly^ like ±he boms of a snail, and that serve at once as 

legs to move upon, as arms to feel with, and as instruments of 

capture and defence. Between these horns it has also spines that 

are not endued with such a share of motion. The spines and the 

horns issue from every part of the body ; the spines being hard and 

prickly^ the horns being soft, longer than the spines, and never 

seen •except in the water. They are put forward and withdrawn 

like ihe noms of a snail, and are hid at the bases of the spines, 

serving, as was said -before, for procuring food and motion. All 

this apparatus^ however, is only seen when the animal is hunting 

its prey at the bottom of the water ; for, a few minutes alter it is 

taken, all the horns are withdrawn into the body^ and most of the 

spines drop off. 

It is generally said of insects, that those which have the greatest 
number of legs, always move the slowest : but this animal seems 
to be an exception to the rule; for though furnished with, two 
thousand spines, and twelve hundred horns, all serving for legs, 
and from their number seeming to impede each other's motion, yet 
it runs with some share of swiSbness at the bottom,, and it is some- 
times no easy matter to oventake it. It is often taken upon the ebb, 
bv following it in shadow water, either in an ozier basket, or simply 
with the hand. Both the spines and the horns assist its motion ; 
and the animal is usually seen running with the mouth downward* 
' Some kinds of this animal are as good eating as the lobster ; and 
its eggs, which are of a deep red, are considered as a very great 
d^icacy. But of others the taste is but indiflereiit ; attd in all 
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voft pudding, with no instrument that seems in the least fitted for 
.boriog into stones, or even penetrating the softest substances. It 
is furnished with two teeth indeed ; but these are placed in such a 
situation as to be incapable of touching the hollow surface of its 
stony dwelling : it has also two covers to its shell, that open and 
stiut at either end ; but these are totally unserviceable to it as a 
miner. The instrument with which it performs M its operations, 
«iid buries itself in the hardest rocks, is only a broad fleshy sub* 
stance, somewhat resembling a tongue, that is seen issuing ft^om 
the bottom of its shell. With this soft yielding instrument, it 
perforates the most solid marbles ; and having, while yet little and 
young, made its way by a very najrow entrance into the substance 
of the stone, it then begins to grow bigger, and thus to enlarge its 
apartment. 

The seeming unfitness, however, of this. animal for penetrating 
into rocks, and there forming an habitation, has induced many 
philosophers to suppose that they entered the rock while it was yet 
in a soft state, and from the petrifying quality of the water, that 
tlie whole rock afterwards hardened round them by degrees. Thus 
any penetrating quality, it was thought, was unjustly ascribed to 
tiiem,' as thj^ only bored into a soft substance that was hardened 
by time. This opinion, however, haJs been confuted, in a very 
satis&ctory manner, by Dr. Bohadsch, who observed,' that many 
of the pillars of the terfiple of Serapis at Puteoli, wei'e penetrated 
by these animals* From thence he very justly concludes, that the 
pholades must have pierced into them since they were erected, for 
no workmen would have laboured a pillar into form, if it had 
been honey-combed by worms in the quarry. In short, there can 
be no doubt but that the pillars were perfectly sound when erected*; 
and that the polades have attacked them dunng the time in which 
they continued buried under water, by means of the earthquake 
that swallowed up the city.* 

..From hence it appears, that in all nature there is not a greater 
instance of perseverance and patience than what this animal is seen 
to exhibit. Furnished with the bluntest and soflest auger, by 
slow successive applications it effects what other animals are inca<- 
pable of performing by force, penetrating the hardest bodies only 
with its tongue. When, while yet naked and very small, it has 
effected an entrance, and has buned its body in the stone, it there 
continues for life at its ease ; the sea water that enters at the little 
aperture supplying it with luxurious plenty. When the animal 
has taken too gr^t a quantity of water, it is seen to spurt it out 
of its hole with some violence. Upon this seemingly thin diet it 
quickly grpws larger, and soon finds itself under the necessity of 
enlarging its habitation and its shell. The motion of the pholas 
is slow beyond conception ; its progress keeps pace with the growth 
of its body ; and in proportion as it becomes larger, it makes ita 

* Bohadsch de Animalibus Marinis, p. 153. 
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way fiurther into the rock. When it has got a certain wity in, ft 
llieii turns from its former direction, and hollows downward ; till, 
at last, when its habitation is completed, the whole apartment 
resembles the bowl of a tobacco-pipe, the bole in the shank being 
that by which the animal entered. 

Thus imnmred, the pholas lives in dtokness^ indolence, and 
plenty ; it never removes from the narrow mansion into which it 
.bas penetrated^ and seems perfectly content witii being enclosed in 
.its own sepulchre. The influx of the sea water, tint enters by its 
.tittle gallery, satisfies all its wants; and, without any other food, 
:it is found to grow from seven to eight idches long, and thick in 
prwortion. 

But they are not supplied only with their rocky habitation ; they 
have also a shell to protect them : this shell grows upon tfa^m in 
the body of the rck:k, iemd seems a very unnecessary addition to 
the defence which they have procured tnemselves by art. These 
shells take different fotms, and are often composed of a different 
jDiimbev of valves ; sometimes six, sometimes but three ; sometimes 
the shell resembles a tube with holes at either end, one for the 
mouth, and the other for voiding the excrements. 

Yet the pholas^ thus shut up, is not so solitary an animal as it 
wo^ld at first appear ; for though it is immured in its hole, with- 
out egress; though it is impossible for the animal, grown to a 
^reat size^ to get out by the way it made in, yet many of this 
!£ind often meet in the heart of the rok;k, and, like miners in a 
^^g^ "^Im) sometimes cross each other's galleries, they frequently 
break in upon each other's retreats. Whether their thus meeting 
be the work of accident, or of choice, few can take upon them to 
determine ; certain it is, they are most commonly found in num- 
.bers in the same rock, and sometimes above twenty are discovered 
within a few inches of each other. 

As to the rest, this animal is found in greatest numbers at 
Ancona, in Italy ; it is found along the shores of Normandy and 
Poitou in France ; it is found also upon some of the coasts of 
Scotland ; and in general is considered as a very great delicacy at 
the tables of the luxurious. 
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THE FROG KIND. 1«1 



OF FROGS, LIZARDS, AND SERPENTS, 



CHAPTER I. 

OF FR009 AND TOADS IN GENERAL. 

If we emerge from the deep, the first and most obvious class 
of amphibious animals that occur upon land are frogs and toads. 
These, wherever ihey reside, seem equally adapted for liVing upon 
land and in the water, havipg their hearts formed in such a manner 
as to dispense with the assistance of the lungs in carrying on the 
circulation. The frog and the toad therefore can live several days 
under water, without any danger of suffocation : they want but 
little air at tlie bottom, and what is wanting is supplied by lungs. 
Eke bladders, which are generally distended with wind, and 
answer all the purposes of a reservoir from whence to breathe. 

To describe the form of animals so well known would be super- 
fluous; to mark those differences that distinguish them mm 
«ich other, may be necessary. The fro^ mcives by leaping, the 
toad crawls alon^ the ground. The frog is in general less than the 
toad, its colour is brighter, and with a more polished surface ; the 
toad is brown, rough, and dusky. The frog is light and active, 
aiMl its belly comparatively small ; the toad is dpw, swoln, and 
incapable of escaping. The frog when taken contracts itself so as 
to have a lump on its back ; the toad^s back is straight and even. 
Their internal parts are nearly the same, except uiat the lungs 
4>f the toad are more compact than those of tlie frog : they hav^ 
air-bladders, and of consequence the animal is less fitted for living 
under water. Such are the differences with respect to figure ada 
conformation ; their habitudes and maimerv exhibit a greater 
variety, and requite a separate description. 



CHAPTER II. 

OF THE rftOG, AND ITS YARIBTIBS. 

The external figure of the Frog is too well known to need a 
description. Its power of taking large leaps is lemarkably greett, 
Oompared to the bulk of its body. It is we best swimmer of iall 
C^ui^-lboted animals ; and nature hath finely adapted its parts fyt 
Idioae ends, the arms being light and active, the legs and thighs 
Xong, and burnished with very stnmg muscle 
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pla<^M except ^Mediterranean, they are little uiiight for, except its 
objects of curiosity. 

Very different in motion, though not much different in slmpe, 
from these, are the Acorn Shell-fish, the Thumb-footed Shell-fish, 
and Jhe Imaginary Bamade. These are fixed to one spot, and 
appear to vegetate from a stalk. Indeed, to an inattentive spectator, 
each ttetuayiy seems to be a kind of fiingua that grows in the deep, 
destitute of animal life as well as motion. But the inquirer will 
soon change hiB opinion, when he comes to observe this mushroom- 
like figure more minutely. He will then see tliat the animal 
residing within the Bhell has not only life, but Bome degree of 
roraciousness ; that it has a cover by wnich it opens and shuts its 
Mhcit at pleasure; that it has twelve long crooked arms, fHimished 
with hair, which it thrusts forth for its prey, and eight smaller, 
which arfc generally kept in the shell. These are seen adhering to 
every substHnce that is to' be met with in the ocean ; rocks, roots of 
trees, ehips' bottoms, whales, lobsters, and even crabs ; like 
bundles of grapes, clung to each other. It is amusing enough to 
behold th<ar operations."* They for some time remain motionless 
witliin th«r shell ; but when the sea is calm, they are seen opening 
the lid, and peeping ubont them. They then thrust out their long 
neck, look round them for some time, and then abruptly retreat 
b»ick into their box, shut their lid, and lurk in darkness and 
security. Some people eat them ; but they are in no greot repute at 
the talie»of the luxurious, where their deformed figure would be 
no objection to their beios introduced. 

Of all the animals of l£e ahelty tribe, the Pholades are tlie most 
wonderfiil.t From their ^eat powere of penetration, compoi«d 
with their apparent imbecili^, they justly excite the astonishment 
of the curious observer. These animals are found in different 
placeg ; sometimes concealed in lumps of marly earth ; and some^ 
times lodged, shell and all, in the body of the hardest marb]^ 
In their proper shell they assume different figures ; but, in genera], 
thf^ somewhat resemble a muscle, except that their shdl is fbiuid 
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actually composed of five or more pieces, the si 
to close up the opening left by the irregular meeting of the tw 
principal shells. But their penetration into rocks, and their 
raidence there, makes up the moat wonderful part of their history. 
This animal, when divested of its shell, resembles a roundish 

• Andtreoo'B Hislory of Greenland. 

[t The Pholns ii rpmnrkiible far its Imninous qqaltty. Thb was noliccd hy 
Fliny, wba oburvn tbtt >il (hineB in the moolb of Ifae person who eaU it, Bnil if 
il touch fail hainl w: dotbes, il makea tlieia lumiuont. M. Retiuniiir says, tiwit 
whereaa other fi«hcB give light when Ihey lend to pulresccnce, am » ntuir 
liiininoug in pmpbrlion to its being frcah ; Ihat when Ibcy arodiieil, Iheir Ugbt 
will revive if Ihey be mointeneil eltber with fresh or nail wuter, hill (hut bnuHly 
immediBtely oxliiif uiahcs it. He eiiJeavonred lo make thii light pcrniaiioil, but 
noncof hia schcnu-viui^caled, A siiiglc^pholaB, whtnpul into a venM'1 coiilatn- 
ing seven ounreH of milk, mode il «u iBmuiong, llial the ftcex of pn nans nigfat 
be diitinguiahol by il, and it luokel as if it wbh iroutpareiit ] 
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If we examine this animal internally, we shall find that it has a 
very little brain for its size, a very wide swallow, a stomach seem- 
ingly small, but capable of great distension. The heart in the 
frog, as in all other animals that are truly amphibious, has but 
one ventricle ; so that the blood can circulate without the assistance 
of the lungs while it keeps under water. The lungs resemble a 
number of small bladders joined together, like the cells of a 
honey-comb ; they are connected to the back by muscles, and can 
be distended or exhausted at the animal's pleasure. The male has 
two testiculi lying near the kidneys, and the female has two ovaries 
lying near the sajpe place ; but neither mcd^ nor female have any 
of the external iastruments of generation, the anus serving Tor 
that purpose' in both. Such are uie most striking peculiarities In 
the anatpmy of the frog ; and- in these it agrees with the toad/ the 
lizard, and the serpent. They are all formed internally pretty: 
niucli in the same manner, with spongy lungs,, a simple lieart, and 
are destitute of the external instruments tnat serve to continue 
the kind. • . . . i 

Of all those I who have given histories of the fro^, M. KsBsel 
of Nurembeirg seems the most accurate and entertaining.. Hi« 
plates of this animal are well knowa; his assiduity and skilfulu^ss 
in observing its manners are still more deservmg our est^m* 
Instead, therefore, of following 'any other, I will take him for.taiy 
guide ; and thaugh it be out of my power to anmse the read^ 
with, his b^Mtifuf designs, yet. there will be some ^ merit in traa*- 
scribing his history. • - 

The Common Brown Frog begins to coup^ early in the season,, 
and as soon as the ice is thawed from the stagnating waters. In 
some places the cold protracts their genjal appetite till April, but 
it generally begins about the middle of March. The male is 
usuallj'^ of a greyish-brown ^colour ; thp female is more inclining 
to yellow^ speckled with brown. Wheii they couple, the colours 
of both are nearly alike on the back ; but as they change .their 
skins almost every eighth day, the old one falling off in the form 
of miicus, the male grows yellower, and the female more brown. 
In the males, the arms and legs are much stronger than in the 
females ; and at the time of coupling they have upon their thumbs 
a kind of fleshy excrescence, which they fix firmly to the breast 
of the female. This Linnaeus supposed to be the male instrument 
of generation ; but by closer inspection it is found only of service 
in holding the female in a more strict embrace. It may be cut ofl", 
and the impregnation continue unimpaired ; it is sometimes found 
in the opposite sex, and some of the males are fouAd entirely with- 
out it; however, when it is cut off, the male cannot hold the female 
so strongly afii befpre. . 

The sexes couple only once a-year, and then continue united 
sometimes for four days together. At this time they both have 
their bellies greatly, swoln ; that, of the female being filled with 
eggs, the male having the skin of the whole body distended with 
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91 limpid water, which is ejected in impregnation. As soon as the 

male has leaped upon /the female, he throws his fqre-le^ roand her 

'breast, and closes them so firmly that it is impossible with the 

naked haiids to loose them. The male clasps his fingers between 

•each other in the same manner as people when they are praying ; 

the thumbs press with their thickest sides against tln^ breast of the 

female ; and though she should struggle ever so much, nothing 

<ain induce him to let go his hold. The grasp seems involuntary 

<and convulsive ; they cannot be easily torn asunder ; and they 

swim, creep, and live united for some days successively, till the 

female has shed her spawn, which at length she does almost in an 

instant. But how the impregnation is performed without any 

-apparent instruments of generation, has long been an object of 

-inquiry, and still continues in gre^t obscurity. To investigate 

the difficulty as carefully as possible,- our Grerman philosopher 

continued to examine their mutual congress for three years toge- 

- tber, and availed himself of all the lights that the knife or analogy 

-oodild furnish. 

. Af%er having chosen twelve couple of frogs that were thus joined 
to -each other, and having placed each couple in a glass vesctel wilii 
water, he scarcely let them out of his sight day or night, and even 
sate up two nights together to examine their operations. The first 
day 1^ observed nothing that deserved remark, but the second 
they began to be agitated more than before ; the males made a 
' noise somewhat resembling the grunting of a lv>g, tlie females only 
kept sinking and rising in the water. . 

: The male of the first couple ejected the humidity with which 
his body was swoln, by which the water in the glass was made 
muddy, and he soon after quitted the female.- Our philosopher 
continued for twelve hours to observe whether the female would 
.tJast her spawn ; hut finding her tardy, he dissected both her and 
the male : in the latter, the spermatic vessels were quite empty, as 
'flsight naturally have been supposed; but for the female, her 
spawn still remained in her body. Upon its being extracted, and 
put Into water, it perished without producing any amnial whatever. 
From hence he justly concluded, that it' required that, the eggs 
should be ejected from the body of the female before they couM 
be! at all prolific. In another pair tlie male quitted the female, 
who did /not eject her spawn till sixteen days after; and these like 
, the former^ came to nothing. But it was very different with some 
:af- the rest.> The females ejected their spawn, while the male still 
remained in his station, and impregnated the masses at different 
intervals as they M\ from her ; and these all brpught forth animals 
in th^ usual course of generation. Frioim these observations it was 
easy to infer, that the female was impregnated neither by the 
mouth, as some philosophers imagined, nor by the excrescence at 
the thumbs, as waS; the opinion of Linnaeus, but by the inspersion 
of tbe male seminal 'fluid upon the eggs as. they proceeded from 
the body. 
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A single femak produoeB from six to eleren hundred feggs at a 
^me ; and in g^eneral she tbrows them all ont togetiier by a single 
efibr^ though sometimes she is an hour in pemnnine this task* 
Wlnle she is thus hringing forth, it may be observed, that the 
male acts the part of a midwife, and promotes the expulsion of 
the eggs by working with his thumbs and compressing the fonale's 
body more closely* The eggs, which were compressed in the 
womb, upon being emitted, exjumd themselyes into a round form, 
and drop to the bottom of the water ; while the ' male swims off, 
and strikes with his' arms as usual, though they had continued so 
long in a state of violent contractien. 

The egg, or little black globe, which produces a tad^le, is 
surrotinided with two difierent kinds of liquor. That which im?- 
mediately sacToiinds the globe is clear and transparent, and con- 
tsui^ed in its pn^per membrane; that which surrounds the whole 
is muddy and mucous. The transparent liquor serves for the 
liourishment of the tadpole from time to time, and answers the 
same purpose that the white of the egg does to birds. The tad- 
•poles, when this membrane is broken, are found to adhoe with 
their mouth to- part of it; and when they get freb ^ey immediately 
sink to the bottom of the water, never being able to get to the top 
after, while they continue in their tadpole mrm. 

But to return :«— When the spawn is emitted 'and impregnated 
by the male, it^drops, as was daid, to 'the bottom, and there ^be 
wntte quickly and sensibly increases. The eggs^ which during the 
four first hours suffer no perceptible change, begin then to enm 
and grow lighter, by which means tbey mount to the surface of 
water. At the end of eight hours Uie white in which they swim 
grow» thicker, 'the eggs lose their blackness, and, as they increaae 
in sisee, somewhat of their spherical form. 

The twenty'-first day the egg is seen to open a little on one side, 
and the beginping^ a tail to peep out, which becomes more and 
more distinct everyday. The thirty-ninth day the little animal 
beginsr to have motion ; it moves at intervals its tail ; and it is 
pertieived that the liquor in which it is circumfused serves for its 
nqurishmerii. In two d^ys more, some of these little creatures fall 
to the '.bottom, while others remain swimming in the fluid around 
them, while their vivacity and motion is seen to increase. Those 
which fftli to the bottom remain there the whole day ; but having 
lengthened themselves a little, for hitherto they are doubled up, 
they inount at intervals to the mucus which they had quitted, and 
are seen to feed upon it with great vivacity. The next day they 
acouire their tadpole form. In three days more they are peroeiTad 
to nave two little fringes, that serve as fins beneath the head ; and 
these in four days after assume a more perfect form. It is tiien 
also that they are seen to feed very greedily upon the pond-weed 
with which they are to be supplied ; and, leaving their former 
•food, on this they continue to subsist till they arrive at maturity. 
When they come to be ninety-two days old, two small feet are 
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jiQiiiiig to bourgeon near the tiul, and the head appears to be 
•eporate nrom the body. The next day the legs are considerably 
eolarsed ; four da3r8 after, they refuse all ve^^ble food ; their 
mourn appears furnished with teeth; and t^r hinder l^ are 
completely formed. In two days more the arms are completely 
produced ; and now the fro^ is ever^ way perfect, except that it 
still cootinuet to carry the tail. In this odd situation the animal, 
leseviibling at once both a frog and a lizard, is seen frequently 
rising to Cbe surfece, not to tune food but to breathe. In this 
state it continues for about six or eight hours ; and then tlie tail 
dropping off by degrees, the animal appears in its most perfect 
fi>rm« 

Thus the fro^, in less than a day, having changed its figure, is 
jseen to change its appetites also. So extraordinary is this traii»- 
ftrmation, that the food it fed upon so greedily but a few days 
before, is now utterly rejected ; it would eiren starve if supplied 
with no other. As soon as the animal acquires its perfect state, 
fiom having fed upon vegetables it becomes carnivorous, and lives 
cntireljr upon worms and insects. But as the water cannot supply 
tiiese^ it IS obliged to quit its native element, and seek for food 
upon land, where it lives by hunting worms and taking insects by 
furpfise. At first, being Jeeble, and unable to bear the wanntK 
of the sun, it hides amone bushes And under stones; but when a 
dftdifer comes to refiresh we earth, then the whole multitude ai^ 
iem to quit their retreats, in order to enjoy the gratieful humidity. 
.UiK>n many occasions the ^und is seen perfecfly blackened wiui 
wir numoers ; some hunting for prey, and some seeking secure 
lurking-places. From the myriads that offer on such occasions, 
some have been induced to think that these animals were generated 
in the clouds, and thus showered down upon the earth. But had 
they, like Derham, traced them to the next pool, they would have 
found out a better jsolution for the difficulty. 

The frog lives for the most part out of the water ; but when the 
eold nights begin to set in, it return to its native dement, always 
choosiiig stagnant waters, where it can lie without danger concealed 
at the TOttom. In this manner it continues torpid, or with but 
very little motion, all the winter : like the rest of the dormant 
IBce,' it requires no food ; and the circulation is slowly carried on 
lritlK>ut jsny assistance from the air. 

It is at the approach of spring that all these animals are roused 
firom a state of slumber to a state of enjoyment. A short time 
after they rise from the bottom they besin to pair, while tho«e that 
ai» as yet too young come upon land before the rest. For this 
roasum, while the old ones continue concealed in the beginning 
of spring, liie small ones are more fire(][uently seen ; the fomier 
ronaining in the lake to propagate, while the latter are not yet 
arrived at a state of maturity. 

The difference of sexes, which was mentioned above, is npt pei}- 
ceivable in these animals until they have arrived at their fourth 
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year; nor do they begin to propagate till they have completed 
that period. By comparing their slow growth with their other 
' nabittides, it would appear that they live about twelve yiears ; but 
/laving so many enemies, both by land and water, it is probable that 
few of them arrive at the end of their term. 

Frogs live upon insects of all kinds ; but they never eat any unless 
they have motion. They continue fixed and immoveable till their 
prey appeat*s; and just when it comes sufficiently near, they jump 
forward with great agility, dart out their tongues, and seize it with 
certainty. The tongue in this animal, as in the toad, lizard, arid 
•serpent kinds, is extremely long, and formed in such a manner that 
it swallows the point down its throat ; so that a length of tongue 
is thus drawn out, like a sword from its scabbard, to assail its 
•prey. This tongue is furnished with a glutinous substance, and 
whatever insect it touches, infallibly adheres, and is thus held fast 
till it is drawn into the mouth. 

- As the frog is thus supplied with the power of catching it» prey, 
it is also very vivacious, and able to bear hunger for a very long 
time. I have known one of them continue a month in sumnier 
without any other food than the turf on which it was placed in a 
glass vessel. We aretold of a German surgeon that kept one eight 
-years in a glass vessel covered with a net. Its food was at all times 
but sparing ; in summer he ^ve it fresh grass, which it is said to 
have fed upon, and in the winter, hay a little moistened ;. he lik^ 
wise now and then put flies into the glass, which it would follow 
with an open mouth, and was very expert in catching them. In 
winter, when the flies were difficult to be found, it usually fell 
•away, and grew very lean ; but in the summer, when they were 
plenty, it soon grew fat again.* It was kept in a-warm room, and 
•was always lively and ready to take its prey ; however, in the 
eighth winter, when there were no flies to be found, it fell away and 
died. It is not certain how long ■ it might have lived had it been 
supplied with proper nourishment; but we are certain, that a very 
little food is capable of sufficing its necessities. 

Nor is the frog less tenacious of life. It will live and jump 
about several hours after its head has been cut off; it will continue 
active, though all its bowels are taken out ; and it can live some 
days though entirely stripped of its skin. This cruel trick, which 
is chiefly practised among school-boys, of skinning frogs, an 
•operation which is done in an instant, seems for some ^ hours 
no way to abate their vigour. I am assured that some of them get 
a new skin, and recover after this painful experiment. 

The croaking of frogs is well known ; and from thence, in some 
countries, they are distinguished by the ludicrous title of Dutch 
Nightingales. Indeed, the aquatic frogs of Holland are loud 
beyond what one would imagine. We could hardly conceive that an 
animal not bigger than one's fist, should be able to send forth a 
note that is heard at three miles distance : yet such is actually the 

r 
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case.* The large water frogs have a note as loud as the bellowing 
of a bull ; and, for this purpose, puff up the cheeks to a surprising 
magnitude. Of all frogs, however, the male only croaks ; the 
female is silent, and the voice in the other seems to be the call to 
courtship. It is certain, that at those times when they couple, the 
loudness of their croaking is in some places very troublesome ; for 
then the whole lake seems vocal, and a thousand dissonant notes 
perfectly stun the neighbourhood. At other times also, before wet 
weather, their voices are in full exertion ; they are then heard, with 
unceasing assiduity, sending forth their call, and welcoming the 
approaches of their favourite moibture. No weather-glass was ever 
so true as a frog in foretelling an approaching change ; and, in fact, 
the German surgeon mentioned above, kept his frog for that pur- 
]K>se. It was always heard to croak at the approach of wet weather, 
but was as mute as a fish, when it threatened a continuance of fair. 
This may probably serve to explain an opinion which some enter- 
tain, that there is a month in the year called Paddock Moon^ in 
which the fro^ never croak ; the whole seems to be no more than 
that, in the hot season, when the moisture is dried away, atid con- 
sequently when these animals neither enjoy the quantity of health 
or food that at other times they are supplied with, they show by 
their silence, how much they are displeased with the weatner. All 
very dry weather is hurtful to their health, and prevents them from 
getting their prey. They subsist chiefly upon worms and snails ; 
and as. drought prevents these from appearing, the frog is thus 
stinted in its provisions, and also wants that grateful humidity 
which moistens its skin, and renders it alert and active. 

As frogs adhere closely to the backs of their own species, so it 
has been iound, by repeated experience, they will also adhere to the 
backs of fishes. Few that have ponds but know, that these 
animals will stick to the backs of carp, and fix their fingerfe in the 
comer of each eye. In this manner thfey are often caught together ; 
the carp blinded and wasted away. Whether this proceeds from 
the desires of the frog, disappointed of its proper mate, or wheAer 
it be a natural enmity between frogs and fislies, I will not take 
upon me to say. A story told us by Walton, might be apt to 
incline us to the latter opinion. 

** AsDubravius, a bishop of Bohemia, was walking with a iriend 
by. a large pond in that country, they saw a frog, when a pike lay very 
sleepily and quiet by the shore side, leap upon his head, and the 
frog having expressed malice or anger by his swoln cheeks and 
staring eyes, did stretch out his legs, and embraced the pike's head, 
and presenUy reach them to his eyes, tearing with them and his 
teeth those tender parts ; tiie pike, irritated with anguish, moves 
up and down the water, and rubs < himself against weeds, and 
whatever he thought might quit him of his enemy ; but all in vain*, 
ibr the frog did continue to ride triumphantly, and to bite and 

* Raesei, ibid. 
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torment the pike till his strength ^e4» and then the frog sunk 
with the pike to the bottom of the water : then presently the frog 
appeared again at the top and croaked, and seemed to rejoice like 
a con(][ueror ; after which he presently retired to his secret hole* 
The bishop that had beheld the battle called his fisherman to fetch 
his nets, and by all means to get the pike, that they might declare 
what had happened. The pike was drawn forth, and both his .eyes 
eaten out ; at which they began to wonder, the fisherman wished 
them to forbear, and assued them he was certain that pikes lyere 
often so served.*' 



CHAPTER III. 

OF THB TOAD, AND ITS VARIETIES. 

If we r^ard the figure of the Toad, there seems nothing in it that 
should disgust more than that of the frog. Its forms and propor-^ 
tiens are nearly the same ; and it chiefly differs in colour, which' i» 
blacker ; and its slow and heavy motion, which exhibits nothing of 
the agilitjf of the frog : yet such is the force of habit, begun in 
eaiiy prejudice, that those who consider the one as a harmless, 
playful animal, turn from the other with horror and disgust. The 
frog is considered as an ussfiil assistant in ridding our grounds of 
vermin ; the toad as a secret enemy, that only wants an opportunity 
to infect us with its venom. 

The imagination, in this manner biassed by its terrors, paints out 
the toad in the most hideous colouring, and clothes it in more tlian 
natural deformity. Its body is broad ; its back flat ; covered 
with a dusky, pimpled hide ; the belly is large and swagging ; the 
.pace laboured and crawling ; its retreat gloomy and filthy ; and it» 
whole appearance calculated to excite disgust and horror : yet upon 
my first seeing a toad, none of all these deformities in the least 
affected me with sensations of loathing : bom, as « I was, in a 
country where there are no toads, I had prepared my imagination 
for some dreadful object ; but there seemed nothing to me more 
alarming in the sight than that of a common frog ; and indeed, for 
some time, I mistook and handled the one for the other. When 
first informed of my mistake, I very well remember my sensations : 
I wondered how I had escaped with safety, after handling and 
dissecting a toad, which I had mistaken for a frog. I then began 
to lay in a fund of horror against the whole tribe, which, though 
convinced they are harmless, I shall never get rid of. My first 
imginations were too strong, not only for my reason, but ror the 
conviction of my senses. 

As the toad bears a general resemblance of figure to the frog, so 
also it resembles that animal in its nature and appetites. Like the 
frog, the toad is amphibious ; like that animal, it lives upon worms 
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Tgad insects, which it sdzes by darting out its length of tongue; 
and in tiie same manner also it crawls about in moist weather. 
The male and female couple as in all the froe kind, their time of 
propagation being very early in the spring. Sometimes the females 
are seen upon laiid, oppressed W the mues, but more frequently 
thcj are coupled in the water. They continne together some hours, 
and adhere so fest as to tear the very skin from we parts they stick 
to. In all this they entirely resemble the fcog ; but the assistance 
which the male lends ihe female in brinaing' forth, is a pecularity 
in this species that must not be passed over in silence^ *<In tiie 
evening of a summer's-day, a Frendi .gentleman being in the king's 
gardens at Puis, perceived two toads coupled together, -and lie 
stopp^ to examine them. Two fects equally new surprised him : 
the first was the extreme difficulty the female had in laying her eggs ; 
the second was the assistance lent her by the male for this pm*pose. 
The eggs of the female lie in her body bke beads on a string ; and 
after tne first, by great. -efibrt, was excluded, the male caught it with 
his binder paws, and kept working it till he had thus extracted tiie 
whole Cham. In this manner the animal performed, in some 
measure^ the functions of a midwife; impregnating, at the same 
time, every egg as it issued from the body." 

It is probable, however, that this difficulty in bringing forth 
obtains only upon land ; and that the toad which produces its «pawn 
in the water,, perfortns it with as much ease as a frog. They 
propagate in England, exactly in the manner of frogs ; and the 
Ksnale, instead of retiring to dry holes, goes to the bott<»n of 
ponds, and there lies torpid all the winter, preparing to propagate 
in the beginning t>f spring. On these occasions, Uie number of 
males is found greatly to surpass that of the other sex, there being 
«bove thirty to one ; and twelve or fourteen are often seen clinging 
to the same female. 

When, like theirt^, they have undergone all* the variations of 
^eir tadpole state, they forsake the water ; and are often seen in a 
■moist smnmer's evening, crawling up, by myriads, from fenny 
places into- drier situations. There, having found out a retreat^ 
or faaving dug themselves one with their mouth and hands, they 
lead a patient solitary life, seldom venturing out, except when the 
mxHstnre of a summer's evening invites tbem abroad. At that 
time "die grass is filled with snaiu, and the. pathways covered with 
worms, which make th^r principal food. Insects. also of every kind 
ihey are fond of; and we have the authority of Linnseus for it, 
■that th^ sometimes continue immoveable, with their mouth open, 
at the bottom of shrubs, where the, butterflies, in some measure 
fascinated, are seen to fly down their, throats.* 

In a letter from Mr. Arscott there are some curious particulars 
relating to this animal, which throw great li^t upon its history. 
** Concerning the toad,'* says he> ^* t^t lived so many years with 

* Amcenit. vol. vi. p. 201. 
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us, and was so great a favourite, the greatest curiosity was \ti 
becoming so remarkably tame : it had frequented some steps 
before our hall-door some years before my acquaintance com- 
menced with ■ it, and had been admired by my father for its size, 
(being the largest t ever met with), who constantly paid it a visit 
every evening. I knew it myself above thirty years ; and by con- 
stantly feeding it, brought it to be so tame, inat it always came to 
the candle and looked up, as if expecting. to be'takien up and 
brought upon the table, where I always fed it with insects of all 
sbtts. It was fondest of flesh maggots, which I kept in bmn ; it 
would follow them, and when witmn a proper distance, would fix 
its eyes,, and remain motionless' for near a quarter of a minute, as 
:if preparing -for the stroke, which was an instantaneous throwii^ 
its tongue at a great distance upon the insect, which stuck to the 
tip by a glutinous matter. The motion is quicker than the eye 
can follow. I cannot say how long my. father had been acquainted 
with the toad before I knew it ; but whai I was first acquainted 
with it, he used to mention it as the old toad I have known so many 
years. I can answer for thirty-six years. This old toad . made its 
appearance as soon as the warm weather came; and I always con- 
cluded it retired to some dry bank to repose till spring. When 
we new-laid the steps, I had two holes made oh the third step, on 

leach with a hollow of more than' a 3rard long for it ; in which I 
imagine it slept, as it came from thence at its first appearance. It 
was seldom provoked. Neither that toad, nor the multitudes I 

'have seen tormented with great cniejty, evef showed the least 
desire of revenge, by spitting or emitting any juice from their 
pimples. Sometimes, upon taking it up, it would let out a great 
quantity of clear water, which, as I have often seen it do the same 
upon the steps when quite quiet, was certainly its urine, and no 
more than a natural evacuation.' Spiders, millepedes, and. flesh 
maggots, seem to be this animaPs favourite food. I imagine, if a 
bee was to be put before a toad, it would certainly eat it to its 
cost ;* but as bees are seldom stirring at the same time that toads 

. are, they rarely come in their waj'^, as they do not appear after 
sun-rising, or before sun-set. In the heat of the day they will 
come to the mouth of their hole, I believe for air. I once, from 
my parlour window, observed a large toad I ihad in the bank of a 
bowling-green, about twelve at noon, in a very hot day, very busy 
and active upon the grass. So uncommon an appearance made me 
go out to see what it was, when I found an innumerable swarm of 
winged ants had dropped round his hole, which temptation was as 

irresistible as a turtle would be to a luxurious alderman. In 
respect to its end, had it not been for a tame raven, I make no 
doubt but it would have been now living. This bird one day- seeing 

.it at the mouth of its hole, pulled it out, and; although I rescued it, 
pulled out one eye, and hurt it so, that notwithstanding its living a 

* Racisal tried a frog : it swallowed the bee alive ; its stomach was stung, and 
the animal vomited it up again. 
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twelvcmonthy it never enjoyed itself, and had a diftieulty of tal^inf^ its 
foody inissini^ the mark for want of its eye. Before that accident, 
it had all the appearance of perfect health.'' 

To this account of the toad's inoffensive qualities, | will add 
another from Valisnieri, to show, than even taken internally the 
toad is no way dangerous. ** In the year 169^9 some German sol- 
diers, who had taken possession of the castle of Arceti, finding that 
the peasants of the country often amused themselves in catching 
frogs, and dressing them for the table,, resolved to provide them- 
selves with a like entertainment, and made preparations for fro^- 
fishing in the same manner. It may easily be supposed, that the 
Italians and their German guests were not very fond of each other, 
and indeed it is natural to think that the soldiers gave the poor 
peo{de of the country many good reasons for discontent. They 
were not a little >pleased, therefore, wlien they saw them go to u 
ditch where toads instead of frogs were found in abundance. Tine 
Germans, no way distinguishing in their sport, caught them in 
ereat numbers ; while the peasants kept looking on, silently flatter- 
ing themselves with the hopes of speedy revenge. Afler being 
brought home, the toads were dressed up afler the Italian fashion, 
the peasants quite happy at seeing their tyrants devour them with 
so good an appetite, and expecting every moment to see them drop 
down dead. But what was their surprise to find that the Germans 
continued as well as ever, and only complained of a slight excori- 
ation of the lips, which probably arose from some other caui$^ than 
that of tliar repast." .> 

I will add another story from Solenandar, who tells us that a 
tradesman of Rome and his wife had long lived together with 
mutual discontent ; the man was dropsical, and the woman amorous : 
tliis ill-matched society promised soon, by the very infirm state of 
the man, to have an end ; but the woman was unwilling to wait the 
progress of the disorder, and therefore concl«ded, that to get rid of 
her husband, nothing was left her but poison. For this purpose, she 
chose out a dose that she supposed would be the most effectual ; 
and having calcined some toads, mixed their powder with his, drink. 
The man, after taking a hearty dose, found no considerable incon- 
venience, except tliat it greatly promoted urine. His wife, who 
considered this as a beginning symptom of the venom, resolved not 
to stint the next dose, but gave i^ in greater quantities than before. 
This idso increased the former symptom ; and in a few days the 
woman bad the mortification to see her detested husband restored 
to. perfect health, and renuuned in utter despair 'of ever being a 
widow, 

iFrom all thb it will appear with what injustice this animal lias 
hitherto been treated. It has undergone every sort of reproach; 
and mankind have been taught to consider as an enemy a crt?ature 
that destroys that insect tribe which are their i-eal invaders. We 
are to treat, therefore, as fables those accounts that represent the 
toad possessed of i)oison to kill at a distance ; of its ejecting its 
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▼enom^ which bums wherever it touches; of its infecting tliose 
vegetables near which it resides ; of its excessive fondness for sage, 
which it renders poisonous by its approach : these, and a hundred 
others df the same kind, probably took rise from an antipathy which 
some have to all animals of the kind. It i« a harmless defenceless 
cieature, torpid and unvenomous, and seeking the darkest retreats, 
not from the malignity of its nature, but the multitude of it» 
enemies. 

Like all of the frog kind, the toad istor^nd in winter. It chooses 
tiien for a retreat either the hollow root of a tree, the cleft of a rock, 
or sometimes tiie bottom of a pond, where it is feuiid in a state of 
seeming insensibility. As it is very long-lived, it is very diQicult to 
be killed : its skin is tough, and cannot be easily pjerced ; and 
though covered with wounds the animal continues to show signs of 
life, and every part appears in motion. But what shall we say to its 
living for centuries lodged in the bosom of a rock, or cased within 
the body of an oak tree, without the smallest access on any side 
either for nourishment or air, and yet taken out alive and perfect ! 
Stories of this kind it would be as rash to contradict as difficult to 
bdieve; we have the highest authorities bearing witness to their 
truth, and yet the whole analogy of nature seems to arraign them of 
felsehood. Bacon asserts that toads are found in this manner; 
Dr. Plot asserts the same. There is to this day a marble chimnep^ 
piece at Chatsworth with the print of the toad upon it;, and a 
tmdition of the manner in which it was found. In the Memoirs of 
the Academy of Sciences there is an account of a toad found alive 
«nd healthy in the heart of a veiy thick elm, without the smallest 
entmnce or egress.* In the year 1731 there was another found near 
Nantes in the heart of an old oak, without the smallest issue to its 
cell ; and the discoverer was of opinion, from the size of the tree, 
that the animal could not have been confined there less than eighty 
or a hundred years without subsistence and without air. To all 
these we can only oppose the stran^ness of the facts ; the necessi^ 
this animal appears under of receiving air ; and its dying like ail 
other animals in the air pump when deprived of this all-sustaining 
fluid. But whether these be objections to weigh against such a 
respectable and disinterested authority, I will not pretend to deter* 
mine ; certain it is, that if kept in a damp place the toad will live 
for several months without any food whatsoever. 

To this extraordinary account, which is doubtful, I will add 
another not less so ; which is that of toads sucking cancerous 
bn^asts, and thus extracting the venom and performing a cure. 
The first account we have of this is in a letter to the Bishop of 
Carlisle from Dr. Pitfield, who was the first person of consequence 
that attended the experiment. His letter is as follows : 

" Your Lordship must have taken notice of a paragraph in the 
papers with regard to the application of toads to a cancered breast. 

/ ♦ rid€ the year 1719. 
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A patient of mine hss sent to the neighbourhood ofaHungeribidy 
ana broosht down the very woman on whom the cure was iMne. I 
have, wim^l ihe attention I am capable of, attended the operation 
for eighteen or twenty days, and am surprised at the phenomeaoB. 
I am in no expectation of any great service from the api^icah 
tioD ; tbe age, constitution, and thoroughly cancerous condition ef 
Ifae person, being nnoonquerable barriers to it. How an ailment of 
ihat kind, absolutely local, in an otherwise sound habit, and of a 
Itk^j age^ might be relieved, I cannot say. But as to the operation^ 
tbns mudi I can assert, that there is neither paia< nor nauseousaess 
in it^ The animal is put into a linen bag all but its head, and 
that is bdd to the part. It has generally instantly kid hold of tlie 
IbttleBt part of ihs sore, and sucked with greediness till it dropped 
^ff dead, it has frequently happened that the creature has swoln 
iiimiediMely, and fmm its agomes appeared to be in great pain. I 
hieve ii^ighed them for several days together, before and after their 
apjIdiciBtion, and found their increase of ^^j^t, in their difierent 
degffees, frtum a drachm to near an ounce. They frequently sweat 
eseeedinglyy and turn ^uite pale ; sometimes they diasgorge, recover, 
and .become lively again. I think the whole scene is surprising, 
and a Very remarkable piece of natural history. From tlie constant 
inefiensiveness which I have observed in them, I almost questijiMi the 
trath of their poisonous spitting. Many people here expect no 
^reat good fW>m the application of toads to cancers ; and where the 
oiiordcr is not absolutely local, none is to be expected. When it is 
seated in any part not to be well come at for extirpation, I think it 
is hardly to be imagined but tiiat the having it sucked clean as often 
as you please must give relief. Every body knows that dogs 
licking of so^es cures uiem, which is, I suppose, chiefly by keeping 
them clean. If there is any credit to be given to history, poisons 
have been sucked out. Fallentia vulnera Imubit ore veuena trahens^ 
are tiie words of Lucan on the occasion. If the people to whom 
tlifese words are applied did their cure by immediately following the 
injection of the poison, the local confinement of another poison 
bni^ the case to a great degree of similarity. I hope I have not 
tiled your Lordship with my long tale : as it is a true one, and in 
my apprehension a curious piece of natural history, I could not 
fiirbcwr communicating it to you. I own I thought the story in the 
pBjp^ to be an invention ; and when I considered the instinctive 
pimctple in all animals of self-preservation,. I was confirmed in my 
disbelief: but what I have related I saw; and all the theonr must 
yidd to i6Ct* It is only the rubeth^ tbe land-toad, which has the 
property of sucking : I cannot find any the least mention of the 
pvoperty in any one of the old naturalists. My patient can bear to 
nave but bne applied in twenty-four hours. The woman who was 
cured had them on day and night without intermission .for five 
weeks. Their time of hanging at the breast has been from one to 
six hours." 

Other remarks made upon their method of performing this ex- 
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traordinaiy operation are as follow : " Some toads die very sodu 
after they have sucked, others live about a quarter of an hour, and 
some much longer. For example, one that was applied about £even 
o'clock sucked till ten, and died as soon as it was taken from the 
breast; another that immediately succeeded continued till three 
o'clock, but drop|>ed dead from the wound : each swelled exceed- 
ingly, and of a pale colour. They do not seem to suck greedily, 
and oft^n turn their heads away ; but during the time of their 
sucking they were heard to smack their lips like a young child."* 
From this circumstantial account of the progress of this extraor- 
dinaiy application, one could hardly suppose that any doubt 
could remain of the ingenious observer's accuracy ; and yet^ . from 
information which I have received from authority still more re- 
spectable, there is much reason as yet to suspend our assent. . A 
lady, who was u4ider the care of the present president of the 
College of Physicians, was induced by her friends to try the 
experiment ; and as he saw the case was desperate, and that it 
would quiet her mind as well as theirs, he permitted the trials 
During the whole continuance of their application, she could 
never thoroughly perceive that they sucked her; but that did 
not prevent their swallowing and dying, as in the former instances. 
Once, indeed, she said, sne thought that one of them seemed 
to suck ; but the physician, and those who attended, could not 
perceive any appearance of it. Thus, after all, it is a doubt 
whether these animals die by the internal or the external applica* 
tion of the cancerous poison. 

Of this animal there are several varieties ; such as the Water 
and the Land Toad, which probably differ only in the ground- 
colour of their skin. In the first it is more inclining to ash colour, 
with brown spots ; in the other, the colour is brown, approaching 
to black. The water toad is not so large as the other ; but both 
equally breed in that element. The size of the toad, with us, is 
generally from two to four inches long ; but in the fenny countries 
of Europe I have seen them much larger, and not less than a 
common crab, when brought to table. But this is nothing to what 
they are found in some of the tropical climates, where travellers 
often, for the first time, mistake a toad for a tortoise. Their 
iisUal size is from six to seven inches; but there are some still 
larger, and as broad as a plate. Of these some are beautifully 
vtreaked and coloured ; some studded over, as with pearls ; others 
bristled with horns or spines ; some have the head distinct firom 
the body, while others have it so sunk in, that the animal appears 
without a head. All these are found an the tropical climates in 
great abundance, and particularly after a shower of rain. It is then 
that the streets seem entirely paved with them ; they then crawl 
from their retreats, and go into all places, to enjoy their favourite 
moisture. With us, the opinion of its raining toads and frogs 

* British Zoology, vol. iii. p. S38. 
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has long been justly exploded ; but it still is entertained in the 
tropical countries, and that not only by the sava^ natives, but 
the more refined settlers, who are apt enough to add the prejudices 
of other nations to their own. 

It would be a tedious, as well as an useless task, to enter into 
all the minute discriminations of these animals, as found in dif- 
ferent countries or places ; but the Pipal, or the Surinam Toad, 
is too strange a creature not to require an exact description. — 
There is not, perhaps, in all nature, a more extraordinary pheno- 
menon, than that of an animal breeding and hatching its young in 
its back ; from whence, as from a kind of hot-bed, they crawl, 
one after the other, when come to maturity. 

The pipal is in form more hideous than even the common toad, 
nature seeming to have marked all those strange mannered animals 
with peculiar deformity. The body is flat and broad ; the head 
small ; the jaws, like those of a mole, are extended, and evidently 
formed for rooting in the ground ; the skin of the neck forms a 
sort of wrinkled collar ; the colour of the head is oC a dark ches- . 
nut, and the eyes are small ; the back, which is very broad, is of a 
lishtish grey, and seems covered over with a number of small eyes, 
wnich are rbund, and placed at nearly equal distances. These 
eyes are very different from what they seem ; they are the animaV^s 
eggs, covered with their shells, and placed there for hatching. 
Tiiese eggs are buried deep in the skin, and in the beginning of 
incubation but just appear ; and are very visible when the young 
animal is about to burst from its confinement. They are of a 
reddish shining yellow colour ; and. the spaces between them are 
full of small warts, resembling pearls. 

This is their situation previous to their coming forth; but 
nothing so much demands our admiration as the manner of their 
production. The eggs, when formed in the ovary, are sent, by 
some internal canals, which anatomists have not hitherto described, 
to lie and come to maturity under the bony substance of the back : 
in this state they are impregnated by the male, whose seed finds its 
way by pores very singularly contnved, and pierces not only the 
skin, but the periosteum : the skin, however, is still apparently 
entire, and forms a very thick covering over the whole brood ; but 
as they advance to maturity, at different intervals, one after the 
other, the egg seems to start forward and bourgeon from the? 
back, becomes more yellow, and at last breaks, when the young 
one puts forth its head : it still, however, keeps its situation, until 
it hais acquired a proper degree of strength, and then it leaves the 
shell, but still continues to keep upon the back of the parent. In 
this manner the pipal is seen travelling with her wondrous family 
on her back, in all the different stages of maturity. Some of the 
strange progeny, not yet come to sufficient perfection, Appear quite 
torpid, and as yet without life, in the egg ; others seem just 
tjeginning to rise through the skin, here peeping forth from the 
shell, and there having entirely forsaken their prison ; .some are 

Vol. III.— No. X. K 
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sporting at large upon the parentis back, and others descending to 
tne ^ound, to try their own fortune below. 

Such is the descriptifon giren us of this strange production by 
l^ba ; in which he*^ differs from Ruysch, who aAirms t^t tlte 
young ones ai^ bred in ilie back o^the linale only, where the female 
lays her eegs. I have followed Seba, however ; not because he is 
better autiiority, but because he is more positive of the tnilii of 
his account, and asserts, assuredly, that the eggs are found on 
the back of the female only. Many circumstances, however, are 
wanting towarde completing his information ; such as a ^escrip-* 
tion-of the passage by whicb the e^g finds its way into the back ; 
the manner of its fecundation ; the tim^ of gestation ; as also a 
liislory of the tiaanners of this strange animal itself; but i)ya 
•prolixitjT that too much prevails among naturalists at present, lie 
leaves the most interesting ttbject of curiosity, to give us a detailed 
description of the legs, and claws of the pipal, about which we 
J»ve very little Concern. 

The male«pipal is every way larger than the female, and )ias the 
sS&iq less tightly drawn round the body. The whole bo^v is 
ooif^ered with pustules, resembling pearls ; and the belly, whidn is 
of a bright yinlow, seems as if it were sewed up from the throat to 
«1(he vent, a seam being seen to run in that direction. This aninnd, 
like the rest of the frog kind, is most probably harmless ; thoiq{h 
we are told of the terrible effects resulting from its powder when 
calcined. This, however, must certainly be false : no creature 
wbatever, when calcined, can be poisonous ; for the fiit burns away 
whatever might have been dangerous in their composition : all 
animal substances, when calcined, being entirely the same. 



CHAPTER IV. 

OP LIZARDS fN Q&NERAL. 

There is scarcely a naturalist who has treated of Lizards, but 
has a particular manner of ranking them in the scale of animated 
nature. Ray, rather struck with the number of their legs than 
their habits and conformation, has exalted them among quadru- 
peds ; while Linnieeus, attentive only to their long slender forms, 
has degraded them amons serpents. Brisson gives them a distinct 
class by themselves, under the name of Reptiles. Klein gives 
them a class inferior to beasts, under the name of Naked Quadru- 
.peds. Some, in short, from their -scaly covering, and fondness for 
the water, ^ave ^Ven them to the "fishes; while there have not beei» 
Wanting naturahsts who have classed them with insects, as th^ 
smaller kinds of this class seem to demand. 

It is indeed no easy matter to tell to what class in nature lizard^ 
are chiefly allied. They are unjustly raised to the ratik of beasts^ 
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BS they bring fortli eggs, dispense with breathing, and are not 
covered with hair : — They cannot be placed among fisl^s, as tjie 
majority of them live upon land ; they are excluded from the 
sM'pent tribe by their feet, upon which they run with some celerity; 
and from the insects by their size ; for though the Newt may be 
looked upon in this contemptible light, a Crocodile would be a 
terrible insect indeed. Thus lizards are, in aome measure, ex- 
cluded from every rank, while they exhibit somewhat of the 
properties of all : the legs and celerity of the quadruped ; a 
facility of creeping through narrow and intricate ways, like the 
serpent ; and a power of living in the water, like fishes : however, 
though endued with these various powers, tbey have no real advan- 
tages over any other class of animated nature ; for what they gain 
in aptitude for one element, they lose in their fitness for anotneri 
Thus, between both, they are «n awkward, ungainly tribe ; neither 
so alert upon land, nor so nimble in the water, as the respective 
inhabitants of either abode : and, indeed, this holds through^dt 
all nature, that, in proportion as t^e seeming advantages of inferior 
animals are multiplied, their real ones are abridged ; and alLtheir 
iiiBtincts are weakened and lost by the variety of cbanaels »into 
which they are divided. 

As lizards thus difler from ^very other -olaas of aniitA^i ithey 
also differ widely from each other. With respect to .6ize, n» cla|s 
of beings has its ranks so opposite. What, for instance, ^Im be 
more removed than the ^maJJ Cawelexwa, an inch long, aad tbe 
Alligator of the river Amazons, above tw«wty-8evan feet ? To 0jfi 
linattentive observer, tl^ would appear entirely of different kinds ; 
and Seba wonders how t^ey ever came it^ he idassed together. 

T*b€ colour of these anin^ls also is :very i^anous, as they are 
fiound of a hundred different bues, green, blue, jed, chesnut, 
yellow, spotted, streaked, a»d marbled. Were colour alone 
capable of constituting beauty^ the lizard woold «ften please; 
Jbut there is something so repressing in the ani2nal!s figure^ that 
the brilliancy of its scales, or the variety of its spots, only tend to 
give an air of more exq^nisite venom, of .greater inaligi>ity. The 
figure of these animals is not less various : sometimes itwoln in the 
belly; sometimes pursed up at the throat ; sometimes with a rough 
set of spines on the back, like the teeth of avaw^ sometimes with 
teeth, at others with none ; sometimes venomous^^ at others harm- 
less, and even pbilanthropic.; sometimes smooth and even ; some- 
. times with a long slender tail, and oflen with a shorter blnnt one. 

pBut their greatest di^tinctKHi arises tom th^ mnomer of bring- 

iBg forth :their young. Fiistly, s6me of them anre tmpsro^* 

'Secondly, some are oviparous,; and which may be considered in 

ihree distinct ways. TJundly, some briag forth small sfiwfvn, like 

fishes. The Crocodile, the Iguana, anaall the large kinds, btiiig 

[r* U 10 now kaenn that nooe-of lliese anknak are provideA frith- perfedn^ «a<l, 
*e]U!C|jptJii£pthe.afligat«ratod.«KM)9dtk| they are. perfectly iMUtillBBs. 

K 2 
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forth eggSy which are hatched by the heat of the sun : the animals 
that issue from them are complete upon leaving the shell, and 
their first efforts are to run to seek food in their proper element. 
The viviparous kinds, in which are all the salamanders, come forth 
alive from the body of the female, perfect and active, and suffer 
no succeeding change. But those which are bred in the water, 
and as we have reason to think, from spawn, suffer a very consi- 
derable change in their form. They are produced with an external 
skin or covering, that sometimes encloses their feet, and gives 
them a serpentine appearance. To this false skin, fins are added, 
&bove and below the tail, that serve the animal for swimming ; but 
when the false skin drops off, these drop off also ; and then the 
lizard, with its four feet, is completely formed, and forsakes the 
water. 

From hence it appears, that of this tribe there are three distinct 
kinds, differently produced, and most probably very different in 
their formation. 6ut the history of these animals is very obscure, 
and we are as yet incapable of laying the line that separates them. 
All we know, as was said before, is, that the great animals of this 
kind are mostly produced perfect from the egg : the salamanders 
are generally viviparous ; and some of the water lizards imperfectly 

Produced. In all these most unfinished productions of nature, if 
may so call them, the varieties in their structure increase in pro^. 
portion to their imperfections. A poet would say, that nature 
grew tived of the nauseous formation, and left accident to finish 
Se rest of her handy-work. 

However, the three kinds have many points of similitude ; and 
in all their varieties of figure, colour, and production, this tribe is 
easily distinguished, and strongly marked. They have all four 
short legs ; the two jfore feet somewhat resembling a man's hand 
and arm. They have tails almost as thick as the body at the 
beginning, and that generally run tapering to a point. They are 
all amphibious also, equally capable of living upon land and 
water, and formed internally in the same manner with the tortoise, 
and other animals that can continue a long time without respira- 
tion : in other words, their lungs are not so necessary to continue 
life and circulation, but that tneir play may be stopped for some 
considerable time, while the blood performs its circuit round the 
body by a shorter communication. 

These are differences that sufficiently separate lizards from all 

other animals ; but it will be very difficult to fix the limits that 

distinguish the three kinds from each other. The crocodile tribe, 

4ind its affinities, are sufficiently distinguished from all the rest by 

their size and fierceness ; the salamander tribe is distinguished by 

their deformity, their frog-like heads, the shortness of their snouts, 

their swoln bellies, and their viviparous production. With regard 

to the rest, which we may denominate the cameleotiy or lizard kind, 

some of which bring forth from the egg, and some of which are 

imperfectly formed from spawn, we must group them under one 

head, and leave time to unravel the rest of their history. 
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CHAPTER V. 

OF THE CROCODILE, AND ITS AFFINITIES. 

The Crocodile is an animal placed at a happy distance from the 
inhabitants of Europe, and formidable only in those regions where 
men are scarce, and arts but little known. In all the cultivated 
and populous parts of the world, the great animiils are entirely 
banished, or rarely seen. The appearance of such, raises at once 
a whole country up in arms to oppose their force, and their lives 

Snerally pay the forfeit* of their temerity. The crocodile, there- 
re, that was once so terrible; along the iMinks of the river Nile, is 
now neither so large, nor its number so great as formerly... The 
arts of mankind have, through a course of ages, powerfully 
operated to its destruction ; and, though it is sometimes seen, it 
i4>pears comparatively timorous and feeble. 

To look tor this animal in all its natural terrors, grown to an 
enormous size, propagated in surprising numbers, and committing 
unceasing devastations, we must go to the uninhabited regions of 
Africa and America, to those immense rivers that roll through 
extensive and desolate kingdoms, where arts have never penetratea, 
where force only makes distinction, and the most powerful animals 
e^ert their strength with confidence and security. Those that sail 
up the river Amazons, or the river Niger, well know how nume- 
;rous and terrible those animals are in such parts of the world. In 
both these rivers, they are found from eighteen to twenty-seven 
feet long ; and sometimes lying as close to each other as a raft 
of timl^r upon one of our streams. There they indolently bask 
on the surface, no way disturbed at the approach of an enemy, 
since, from the repeated trials of their strength, they find none 
that they are not able to subdue. 

Of tiiis terrible animal there are two kinds ; the Crocodile, pro- 
perly so called, and the Cayman or Alligator. Travellers, however, 
nave rather made the distinction than nature ; for in the general 
outline, and in the nature of these two animals, they are entirely 
the same. It would be speaking more properly to call these 
animals the crocodiles of the eastern and the western world ; for in 
books of voyages they are so entirely confounded together, that 
there is no knowing whether the Asiatic animal be the Crocodile 
of Asia, or the Alligator of the western world. The distinctions 
usually made between the crocodile and alligator are these : — the 
body of the crocodile is more slender than that of the alligator ; 
its snout runs off tapering from the forehead, like that of a grey- 
bound, while that of the other is indented, like the nose of a 
lap-dog. The crocodile has a much wider swallow, and is of 
iui ash colour; the alligator is black, varied with white, and is 
thought not to be so mischievous. All these distinctions, however. 
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are very slight, and can be reckoned little more than minute 
variations. 

This animal grows to a great kngth, being sometimes found 
thirty feet long from the tip of the snout to the end of the tail ; 
its most usual length, however, is eighteen. One which was dis- 
sected by the Jesuits at Siam was of the latter dimensions ; and as 
the description which is given of it, both externally and iiiietilafly, 
is the most accurate known of this noted animal, I must be^teave 
to give it as I find it, though somiewhat tedious. It was eighiteeii 
fieet and a half French measure, in length ; of which the tail wat 
no less than five ftet and a half, and the head and neck about twe 
feet and a half. It was four feet nine inches in circumference 
where thickest. The fore-legs had the same parts and confemuM^ 
tion as the arms of a man-, both within and without. -The hand^ 
if they may be so called, had five fingers, the two last of whidl 
had no nails, and were of a conical figure. The hinder lees^ 
including the thigh and paw ji were two feet two inches- long* ; uie 
paws, from the joint to the extremity of the longest claws, wefe 
above nine inches : they were divided into four toes, o^ which 
three were armed with long clawsj the longest of winch wat aa 
inch ^nd a half ; these toes were united by a membrane; like &oae 
of a duck, but much thicker. The head was long, and had a 
little rising at the top ; but the rest was flat, and especkOiy 
towards the extremity of the jaws. It was covered by a skii!^ 
which adhered firmly to the skull and to the jaws. The skuH 
was roueh and unequal^ in Several places ; and about the middle of 
the forehead there were two bbny crests, about two inches faijgii'; 
the skull between these two crests was proof against a musket-boy, 
for it only rendered the part a little white that it struck agaiiifiC 
Tlie eye was very small, in prbportion to the rest of the body, and 
was so placed witHin its orbit, that the outward part, when the Hd 
was closed, was only an inch long, and the line running paralM 
to the opening of the jaws. It was covered- with a double lid, enie 
within and one without ; that within, like the nictitating mem-< 
brane in birds, was folded in the great corner of the eye, and had 
a motion towardis the tail, but being transparent, it covered the 
eye without hiWering the sight. The iris was^ very large in piot 
portion to the globe of the eye, and was of a yellowish-grey colour. 
Above the eye the ear was placed, which opeiied fVom above down^ 
watds, as if it were by a kind of spring, by means of a solid, 
thick, cartilaginous substance. The nose was plbced in the middfe 
of the upper jaw, near an inch fVom its extremity, and was pep- 
i'ectly round and flat, being near two inches in diameter, ^ a 
black, soft, spongy substance, not unlike the nose of a dog. 
The jaws seemed to shut one within another ; and nothing can he 
more false than that the animal's under jaw is without motion ; rt 
paoves, like the lower jaw in all other animals, while the- upper i^ 
fixed to the skull, and absolutely itnniioveable. The atiiuial haA 
twenty-seven cutting teeth in the upper jaw. and fifteen in the-" 
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lower, with several void spaces between them : they were thick at 
the bottom, and sharp at the point, being all of different sizes, 
except ten large hooked ones, six pf whicli were in the lower jaw, 
and four in the upper. The mouth was fifteen inches in length, 
and eight and a half in breadth, where broadest. The distance of 
the two jaws, when opened as wide as they could be, was fifteen 
inch^ and a half; this is a very wide yawn, and could easily 
enough take in the body of a man. The colour of the body was 
of a dark brown on the upper part, and of a whitish citron below, 
with large spots of both colours on the ddes. From the shoulders 
to the extremity of the tail, the animal was covered with large 
scales, of a square form, disposed like parallel girdles, and fifty- 
two in number ; but those near the tail were not so thick as the 
rest. The creature was covered not only with these, but all over 
with a coat of armour ; which^ however, was not proof a^inst a 
musket-ball, contrary to what has been commonly asserted : how- 
ever, it must be confessed, that the attitude in which the animal 
was placed, might contribute to render the skin more penetrable ; 
for probably if the ball had struck obliquely against the shell, it 
wo^d have flown off. Those parts of tne gircUes undei-neath the 
belly were of a whitish colour, and were made up of scales of 
di vers shapes, but aot so hard as those on the back. 

With respect to the internal parts of the animal, the gullet was 
large in proportion to the mouth ; and a ball of wood, as large as 
one*s head, readily ran down, and was drawn up again. The guts 
were but short in comparison, bein^ not so long as the animaPs 
body. The tongue, which some have erroneously asserted thb 
animal was without, consisted of a thick spongy soft fl^sb, and 
was strongly connected to the lower jaw. The heart was of the 
size of a calf's, of a bright red colour, the blood passing us well 
from the veins to the aorta as into the lungs. There was no 
bladder ; but the kidneys sent the urine to be discharged by th^ 
anus. There were sixty-two joints in the back-bone, which, 
though very closely united, had sufficient play to enable the animal 
to bend like a bow to the right and' the left ; so that what we hear 
of escaping the creature by turning out of the right line, and of 
the animal not being able to wheel readily after its prey, seefns to 
be fkbulous. 'It is most likely the crocodile can turn with ease, 
for the joints of its back are. not stiffer than those of other animus, 
which we know by experience can wheel about very nimbly for 
their size. 

Such is the figure and conformation of this forn[iidable animal, 
that unpeoples countries, and makes the most navigable rivers 
desert and dangerous. They are seen in some places lying for 
whole hours, and even days, stretched in the sun, and motionle9» ; 
so ihat, one not used to them might mistake them for trunks of 
trees, covered with a rough and dry bark : but the mistake would 
soon be fatal if not prevented ; for the torpid animal, at the near 
approach of any living thing, darts upon it with instant swiftness. 
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and at once drags it down to the bottom. In the times of an 
inundation they sometimes enter the cottages of the natives, where 
the dreadful visitant seizes the first animal it meets with. There 
have been several examples of their taking a man out of a canoe 
in the sight of his companions, without their being able to lend 
him any assistance. 

The strength of every part of the crocodile is very great ; and 
its arms, both offensive and defensive, irresistible. We have seen 
from the shortness of its legs, the amazing strength of the tortoise; 
but what is the strength of such an animal compared to that of Ihe' 
crocodile, whose legs are very short, and whose size is so superior ? 
The back-bone is jointed in the firmest manner, the muscles of 
the fore and hinder legs are vigorous and strong, and its whole 
form calculated for force. Its teeth are sharp, numerous, and 
formidable ; its claws are long and tenaceous : but its principal 
instrument of destruction is the tail — ^with a single blow of this 
it has often overturned a canoe, and seized upon the poor savage its 
conductor. 

Though not so powerful, yet it is very terrible even upon land. 
The crocodile seldom, except when pressed by hunger, or with a 
view of depositing its eggs, leaves the water. Its usual method is 
to float upon the surface, and seize whatever animals come within 
its reach ; but when this method fails, it then goes closer to the 
bank. Disappointed of its fishy prey, it there waits covered up 
among the sedges in patient expectation of some land animal that 
comes to drink, the dog, the bull, the tiger, or man himself 
Nothing is to be seen of the insidious destroyer as the animal 
approaches, nor is its retreat discovered till it be too late for safety. 
It seizes the victim with a spring, and goes at a bound much faster 
than so unwieldy an animal could be thought capable of exerting ; 
then, having secured the creature with both teeth and claws, it 
drags it into the water, instantly sinks with it to the bottom, and 
in this manner quickly drowns it. 

Sometimes it happens, that the ' creature the crocodile has thus 
surprised escapes from its grasp wounded, and makes oft' from the 
river side. In such a case the tyrant pursues with all its force, 
.and often seizes it a second time ; for though seemingly heavy, the 
crocodile runs with great celerity. ' In this manner it is sometimes 
seen above half a mile from the bank in pursuit of an animal 
wounded beyond the power of escaping, and then dragging it back 
to the river side, where it feasts in security. 

It often happens, in its depredations along the bank, that the 
crocodile seizes on a creature as formidable as itself, and meets 
with a most desperate resistance. We are told of frequent combats 
between the crocodile and the tiger. All creatures of the tiger 
kind are continually oppressed by a parching thirst, that keeps 
them in the vicinity of great rivers, whither they descend to drink 
very frequently. It is upon these occasions that they are seized by 
tllie crocodile, and they die not iinrevenged. The instant they are 
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seized upon, they turn with the greatest agility, and force their 
claws into the crocodile's eyes, wnile he plunges with his fierce 
antagonist into the river. There they continue to struggle for 
^me time, till at last the ti^er is drowned. 

In this manner the crocodile seizes and destroys all animals, and 
is equally dreaded by all. There is no animal but man alone that 
can combat it with success. We are assured by Labat, that a 
Nesro, with no other weapons than a knife in his right hand, and 
his left arm wrapped round with a cow hide, ventui^s boldly to at- 
tack this animal m its own element. As soon as he approaches the 
crocodile, he presents his left arm, which the animal swallows most 
greedily ; but sticking in his throat, the Negro has time to give it 
several stabs under the throat ; and the water also getting in at the 
mouth, which is held involuntarily open, the creature is soon 
bloated up as big as a tun, and expires. 

To us who live at a distance from the rapacity of these animals, 
these stories appear strange, and yet most probablyare true. From 
not having seen any thing so formidable or bold in the circle of 
our own experience, we are not to determine upon the wonderful 
transactions in distant climates, it is probable that these, and a 
number of more dreadful encounters, happen every day among 
those forests and in those rivers where the most formidable animals 
are known to reside ; where the elephant and the rhinoceros, the 
tiger and the hippopotamus, the shark and the crocodile^ have 
frequent opportunities of meeting, and every day. of renewing their 
engagements. 

whatever be the truth of these accounts, certain it is tliat 
crocodiles are taken by the Siamese in great abundance. The ' 
natives of that empire seem particularly fond of the capture of 
all the great animals with which their country abounds. We have ^^ 
already seen their success in taking and taming ^he elephant, nor p|P 
are they less powerful in exerting their dominion over the crocodile- 
The manner of taking it in Siam is by throwing three or JTour 
strong nets across a river at proper distances from each other, so 
that if the animal breaks through the first, it may be caught by one 
of the rest When it is first taken, it employs the tail, which is 
the grand instrument of strength, with great force; but, after 
many unsuccessful struggles, the animal's strength is at last 
exhausted. Then the natives approach their prisoner in boats, and 
pierce him with their weapons in the most tender parts, till he is 
weakened with the loss of blood. When he has done stirring, they 
begin by tying up his mouth, and with the same cord they fasten 
his head to the tail, which last they bend back like a bow. How- 
ever, they are not yet perfectly secure from his fury, but for their 
greater safety, they tie his fore-feet, as well as those behind, to the 
top o^. his back. These precautions are not useless, for if th^ 
were to omit them, the crocodile would soon recover strength 
enough to do a great deal of mischief. 
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The crocodile thus '^brought into subjectaon, or bred up youns^ 
i» used to divert and entertain the great men of the East. It i» 
often maikaged like a horse ; a curb b put into its mouth, and the 
rider directs it as he thinks proper. Though awkwardly formed^ 
it doet» not ftiil to proceed with some degree of swi^ess ; and is 
thought to move as fast as somte of ihe most unweildy of our own 
animfdS) the hog or the cow. Some, indeedy assert that no animal 
could escape it, but for its difficulty in turning; but to ^s 
resource we could wish none would trust who are so unhappy as to 
find themselves in danger. 

Along t4ie iiv«n of Africa this, animal is sometimes taken io the 
saHie manner as the shark : several Europeans go tc^ether in a lavge 
boat, aaad' thrcm out a piece of beef u^n a hook and strong fbrtir: 
fied line, which the crocodile seizim^, and swallowing^ is draiwn 
along, floundering and struggling, until it& strength is quite ex- 
hausted, when it is pierced in the belly, which is its tenderest part; 
and tiius after numberless wounds is drawn ashore. In this part 
of the world alsOj as well as at Siam, the crocodile makes an objiect 
of savage pomp near the palaces €ff their monarchs. Philips informs 
us that at Sabi, bn the Slave Coast, there are two pools of water 
near the royal pdlace, where crocodiles are bred, as we breed carp 
kt our ponos in Europe^ 

Hitherto I have been describing the crocodile as it is found in 
unpeopled countries, and undisturbed by frequent encounters wilJi 
mankind. In this state it is fierce and cruel, attacking every 
object that seems endued with motion ; but in Egypt, and other 
countries long peopHed, where the inhabitants are crviliigedt and 
the rivers frequented, this animal is solitary and fearful. So far 
from coming to attack a man, it sinks at his approach with the 
utmost precipitation ; and, as if sensible of superior power, ever 
^kclines the engagement. We have seen more than otie instance in 
imimiited nature of the contempt which at first the lower orders 
of the creation have for man, till they have experienced his powers 
of destruction. The lion and the tiger among beasts, the whale 
among iishes, the albatross and the penguin among birds, mieet 
the first encounters of man without dread or apprehension ; bint 
they soon learn to acknowledge his {superiority, and take refuge 
from his power in the deepest festnesses of nature. This may 
account for the different characters which ha/ve been given us of 
the crocodile and the alligator by travellers at different times : sosne 
describing them as harmless and fearful, as^ever avoiding the sight 
of a man, and preying only upon fishes;: otheis ranking them 
among the destroyers of nature, describing them as furnished with 
strength and impelled by malignity to do mischief, representing 
them as the greatest enemies of mankind, and particularly^ desirous 
of human prey. The truth is, the animal has been justly de- 
scribed by both, being 'such as it is found in places differently 
peopled or differently civilized. Wherever the crocodile 1ms 
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reigned long unmolested, it is there fierce, bold, and dangerous ; 
wherever it has been harassed by mankind, its retreats invaded^ 
and its numbers destroyed, it is there timorous and inoffensive. 

In some places, therefore^ this animal, instead of being formi-^ 
dable, is not only inoffensive, but is cherished and admired. In 
the river San Domingo, the crocodiles are the most inofibnsTve 
animals in nature ; the children play with them, and ride about on 
their backs ; they even beat them sometimes without receiving the 
smallest injury. It is true the inhabitants are very careful oi this 
gentle breed, and consider them as harmless domestics; 

It is probable that the smell of musk, which all tihese animals 
exhale,- may render them agreeable to the savages of that part of 
Africa. They are often known to take the part of this animal 
which contains the mu^, and wear it as a perfume about their 
persons. Travellers are not agreed in what part of the body tSiese 
musk bags are contained ; some say ifn' the ears, some in the parts 
of generation ; but the most probable opinion is, that this m«sky 
substance is amassed in the glands undier the legs and arms. FVom 
whatsoever part of the botfy this odonr proceeds-, it is very strong 
and powerful, tincturing the ftesh of the whole body with ftstastt 
and smell. The crocodile's ftesh is at best veiy bad, tough eating; 
but unless' the musk bags be separated, it i» insupportable. The 
Negroes themselves cannot well digest tiie fl^h ; but th«3, a citoeo- 
dile's egg is to them the most delic^ate morsel in the world-. Bven 
savages exhibit their epicures as well a* we ; and one of t^e taste 
will spare neither paiiis nor danger to furnish himself with 1:4b 
fevourite repast.. For this reason, he ottSen watchesr tile ptaces 
where the female comes to- lay her eggs, and upwi her retiri^ 
seizes the' booty. 

All crocodiles breed near fresh waters ; and ^otrgh they ai« 
somethnes found in the sea, yet that may be considered rather as^A 
place of excursion than abode; They^ produce therfr young by ^M 
as was said above; and for this purpose the female, w&sxt sfte 
comes to ky, cihooses a-placebytfiesidfe of a river, or somie fr€Sh 
water feke, to deposit her brood m. She always pitches upo» an 
extensive- sandy shore-, where she may dig- a* htele witkout dafftger- of 
detection from the ^und beajte fVesft turned uy. The shcfre must 
also be gentle and widving to me wat^; from' the greater cSonvettit- 
ence of tfie animaPs' going antJ returning ; aad a- c?onvenient place 
muist fee found near tie edge of the stream,, that the ymxttg may 
have a shorter way to go. When- aH th^se requisities are adj^^fea* 
the arnmal' is seen <iautious]^ srtlealipg tipott shore to^ depowU her 
btfrdien. The presence of ar ithm, a, beast, or even a bird, ifs-dilftt- 
cient to- cfeter her at" that tifld^e-; and if s^he percefves any creatorfe 
looking on^ she infelHbly returns. H, hawcver, nothrnff ap-- 
pears, she^ then gees to work, scratching up^ the sand with her 
fore^aws^ and making a hole pretty deep in the shore- 
There she deposits from eighty to a hundred eggs, of the size of a 
tennis ball, and of the same figwre, covered with a tough white skin 
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like parchment. She takes above an hour to perform thiti task ; 
and then covering up the place so artfully that it can scarcely be 
perceived, she goes back, to return again the next day. Upon her 
return, with the same precaution as before she lays about the same 
number of e^gs, and the day following also a like number. Thub 
having deposited her whole quantity, and having covered them close 
up in the sand, they are soon vivified by the heat of the sun, and 
at the end of thirty days the young ones begin to break open tlie 
shell. At this, time the female is instinctively taught that her 
young ones want relief; and she goes upon land to scratch away the 
sand and set them free. Her brood quickly avail themselves of 
their liberty; a part run unguided to the water, another part 
ascend the back of tlie female, and are carried thither in greater 
safety. But the moment they arrive at the water, all natural 
connexion is at an end : when the female has introduced her young 
to their natural element, not only she, but the male, become among 
the number of their most formidable enemies, and devour as many 
of them as they can. The whole brood scatters into different 
parts at the bottom ; by &r the greatest number are destroyed, and 
the rest find safety in their agility or minuteness. 

But it is not the crocodile alone that is thus found to thin their 
numbers ; the eggs of this animal are not only a delicious feast to 
the savage, but are eagerly sought after by every beast and bird 
of prey. The ichneumon was erected into a deity among the 
ancients for its success in destroying the eggs of these monsters ; at 
present that species of the vulture called the Gallinazo is their most 
prevailing enemy. All along the banks of great rivers, for 
thousands of miles, the crocodile is seen to propagate in numbers 
that would soon overrun the earth, but for the vulture, tKat seems 
appointed by Providence to abridge its fecundity. These birds 
are ever found in greatest numbers where the crocodile is most 
numerous ; and hiding themselves within the thick branches of the 
trees that shade the banks of the river, they watch the female in 
silence, and permit her to lay all her eggs without interruption. 
Then when she has>retired, they encourage each other with cries to 
the spoil ; and flocking all together upon the hidden treasure, tear 
up the eggs, and devour them in a much quicker time than they 
were deposited. Nor are they less diligent in attending the female 
while she is carrying her young to the water, for if any one ^^of 
them happens to drop by the way, it is sure to receive no mercy. 

Such is the extraordinary account given us by the late travellers 
of the propagation of this animal ; an account adopted by 
Linnaeus and the most learned naturalists of the age.* Yet, if one 
might argue from the general analogy of nature, the crocodile's 
devouring her own young when she gets to the water seems doubt- 
ful. This may be a story raised from the general idea of this 
animal's rapacious cruelty.; when, in fact, the crocodile only seems 

♦ Uiioa. 



THE LIZARD^KIND. 15T 

more cruel than other animals^ because it has more power to do 
mischief. It is probable that it is not more divested of parental 
tenderness than other creatures ; and I am the more led to think so 
from the peculiar formation of one of the crocodile kind. This is 
called the Open-bellied Crocodile, and is furnished with a false 
belly like the opossum, where the young creep out and in as their 
dangers or necessities require. The crocodile thus furnished at least 
cannot be said to be an enemy to her own young, since she thus 
gives them more than parental protection.* It is probable also 
uiat this open-bellied crocodile is viviparous, and fosters her young 
that are prematurely excluded in this second womb, until they 
come to proper maturity. 

How long the crocodile lives we are not certainly informed ; if 
we may believe Aristotle, it lives the age of a man ; but the 
ancients so much amused themselves in inventing fables concerning 
this animal, that even truth from them is suspicious. What we 
know for certain from the ancients is, that among the various animals 
that were produced to fight in the amphitheatre at Rome, the 
.combat of the crocodile was not wanting.f Marcus Scaurus pro- 
duced them living in his unrivalled exnibitions ; and the Romans 
' considered him as the best citizen, because he furnished them with 
the most expensive entertainments. But entertainment at that 
corrupt time was their only occupation. 



CHAPTER VI. 



OF THE SALAMANDER* 



The^ ancients have described a lizard that is bred from heat, that 
lives in the flames, and feeds upon fire as its proper nourishment. 
As they saw every other element, the air, the earth, and water, 
inhabited, fancy was set to work to find or make an inhabitant in 
fire, and thus to people every part of nature. It will be needless 
to say that there is no such animal existing ; and that, of all others, 
the modem Salamander has the smallest affinity to such an abode. 

Whether the animal that now ^oes by uie name of the sala- 
mander be the same with that described by Pliny, is a doubt with 
me ; but this is not a place for the discussion. It is sufficient to 
observe, that the modem salamander is an animal of the lizard 
kind ; and under this name is comprehended a large tribe that all 

[* This statement respecting the open-bellied crocodile should be received 
vith considerable hesitation, as many modem naturalists assert that none of 
them have any thing resembling a pouch for securing their young.] 

f Plin. lib. viii. c. 26. 
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gp In' tke name uune. There have been not !<«« thaa siereD 
of tfitf antmal described br Seba ; and to hare some id^ai «£ tlK 
pecaliarttr of tbnr ^raii^ if we sappote the fail of die laxmd 
aciplied to the bodr of a fro|^, we ifaall not be har ham pwciri an 
TwcoannoD liiajiiisloBg, small^andteper; dK aalamander, like 
die frag, has ita eyoi towacdb the back part of hs bead ; like tlK 
ffO|^, ita moot ia nmnd and not pointea, and iti belhr ihkck and 
'aanoln« The dawa cf its toet are short and feeble ; ita akin ra ngh ; 
and die ion^oe, nnlike that of the smallest of the liaaid kiod, m 
which it is ioa^ and forked, b short and adhering to the under 



Bat it b not in fi^re lliat this animal chiefly iiSen horn the 
test of the liaand tribe, for it seems to differ in nature and coafiir- 
mation. In nature it is unlike, being a hea^-y torpid animai, 
whereas the lizard tribe are active, reraess, and ever in motMn: 
in OQenlbmiation tt is unlike, as the salamander is produced alive 
-from-^ hodj of its parent, and is completely formed the momeat 
of ill exclnsicai* It differs from them also in its genenl repu 
tatioo of facing venomous; however, no trials that have been 
hitherto made seem to confirm the truth of the report. 

Not only this, but many others of the liasard tribe, are said to 
have venom ; but it were io be wished that mankind, for their awn 
happiness, would exami ne into the foundation of this repitoacli. B^ 
that means man^' of them, that are now shunned and detested 
might lie found moffensive ; their figure, instead of exciting ather 
horror or disgust, would then only tend to animate the general 
scene of nature, and speculation mi^ht examine their manners in 
confidence and security. Certain it is, that all of the lizard kind 
with which we are acquainted in this country are perfectiy harm- 
less ; and it is equally true, that for a long time, till our prejudices 
were removed, we considered not only the Newt, but the Snake and 
the Blind Worm, as fraught with the most destructive poison. At 
present we have got over these prejndices ; and it is probable, that 
if other nations made the same efiorts for mformation, it would be 
found, that the malignity of most, if not all of the lizard tribe, was 
oilly in the imagiwition. 

With respect to the Salamander, the whole tribe, frbm the 
Moron to the Gekko, 9ape said to be venomous to the last d^ree ; 
yet, when exneriments have been tried, no arts, no provocations, 
iiould ekdte Uiese animals to the rage of biting. They seem timid 
und tiM#eiisive,onl)r Kving upon worms and insects ; quite destitute 
of ifiuigif, Wte the viper ; their teeth are so very small that thej' are 
hardly able to inflict a wound. Btrt as the teeth are thus incapable 
of offending, the people of the countries where they are found have 
recourse to a venomous slaver, which they suppose issues from the 
animal's mouth : tliey alao tfell us of a venom issuing from the 
claws ; even Linnaeus seems to acknowledge tlie fact, but thinks 
It a probable supposition that this venom may iiroceed from their 
urine. 
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Of all anriTKiU), tlie Oekko 18 the most notorious for its powers of 
inischlef ; yet ^e are told, by those who load it with that calumnyy 
'tfiat it is very friendly to man, and though supplied with the most 
deadly virulence, is yet never known to bite. It would be absurd 
in us, without experience, to pronounce upon the noxious or 
iaoifensrve qualities of animals ; yet it is most probable^ from an 
inspection of the teetk of lizards, and ^m their inofiensire qualities 
in ^Europe, that the gekko has been unjustly accused, aoj^rlbat its 
flerpent-like figure has involved it in one common .reqproach with 
serpents. 

The salamander best known in Europe is from eight to eleven 
inches lon^, usually black, spotted with yellow ; and when taken 
in the hand, feeling cold to a great degree. There are aeveml kinds. 
Our Black Water Newt is reckoned among the number. The idle 
repi^^ of its being inconsumable in fire, has caused many of the^e 
poor animaj« to be burnt; but we cannot say as philosophical 
martyrs, <since scarcely any philosopher could think it necessary to 
make the ewperiment. When thrown into the fii-e, the animal is 
•cen to but^ with the heat of its situation, and to eject its fluids. 
We are gravely told in the Plnlosophical Transactions, that this is 
<tt «i0thod the animal takes to extinguish the flames. 

When examined internally, the salamander exhibits little difi*e- 
vence from other animals of the lizard kind. It is furnished with 
langs that sometimes serve for the offices of bieathing ; with abeart 
tiieft ^has its communications open, so that the aniinal cannot .easily 
be drowned. The ovary in the female is double the size of what it 
'l» in others of this tnbe; and the male is furnished with four 
teiticuii instead of two. But what deserves particular notice, is 
iiha manner of this animaPs bringing fovth its young aliroe.* " The 
aalomottder," says my author, ** begins tto show itself in 4die spring, 
and <?hiefly during heavy rains. When the warm weather returns, 
it 'disappears ; ana never leaves its hole ducing either great heats or 
severe colds, both which it equally fears. When takenin the hand, 
k appears like a lump of ice ; it consequently loves the ahade, and 
is -found at- the feet of old trees surrounded with brush wood at the 
bottom. It is fond of running along new ploughed grounds, 
• prebilbly to seek im worms, which are its ordinary food. One of 
lliese,*' continues my author, ^* I took alive some years ago in a 
ditch -that hud been lately made. J laid it at the foot of the stairs 
^ipen coming home, and there it disgonged from thetfanoat a worm 
tln*ee inches long, tliat lufeA for «n Imir after, though wounded, as I 
'S^ppese^ by the teeth of the animal. I afterwards cut up another 
^ uiese lizards, and saw not less than fifty young ones, resembling 
the parent, come from its womb, all alive, and actively running 
About t^e room, it were to be wished the author had used another 

* Acta Nasniensla, arm. 1676. Obscrv. 11. M^moires de TAciM^ie Reynle 
-4e8-S<?iefices, torn. iii. p-xftd 3-. p. 60, 
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word beside that of worm;, as we now are in doubt whether he 
means a real worm, or a you)i^ aiKmal of the lizard species : had he 
been more explicil^ and had it appeared that it was a real young 
lizard, which I take to be his meaning, we might here see a wonder 
of nature brought to the proof, which many have asserted, and 
many have thought proper to deny : I mean the refuge which the 
young of the shark, the lizard, and the viper icinds, are said to take, 
by running down the throat of the parent, and there finding a tempo- 
rary secunty. The feet, indeed, seems a little extraordinary ; and 
yet it is so frequently attested by some, and even believed by others, 
whose authority is respectable, among the number of whom we find 
Mr. Pennant, that the argument of strangeness must give way to 
the weight of authority. 

However this be, there is no doubt of the animal's being vivipa- 
rous, and producing about fifty at a time. They come from the 
parent in full perfection, and quickly leave her to shift for them- 
selves. These animals in the lower ranks of nature want scarcely 
any help when excluded ; they soon complete the little circle of 
their education, and in a day or two are capable of practising all 
the arts of subsistence and evasion practised by their kind. 

They are all amphibious, or at least are found capable of sub- 
sisting in either element, when placed there : if those taken from 
land are put into water, they continue there in seeming health ; 
and, on the contrary, those taken from the water will live upon 
land. In water, however, they exhibit a greater variety in their 
appearance ; and what is equally wonderful with the rest of their 
history, during the whole spring and summer tliis water lizaiid 
changes its skin every fourth or fifth day, and during the winter 
every fifteen days. This operation they perform by means of the 
mouth and the claws; and it seems a work of no small difficulty' 
and pain. The cast skins are frequently seen floating on the 
surface of the water : they are sometimes seen also with a part of 
their old skin sticking to one of their limbs, which they have not 
been able to get rid of : and thus, like a man with a boot half 
drawn, in some measure crippled in their own spoils. This also 
often corrupts, and the leg drops oft ; but the animal does not 
seem to feel the want of it, for the loss of a limb to all the lizard 
kind is but a trifling calamity. They can live several hours even 
after the loss of their head ; and for some time under dissection, 
all the parts of this animal seem to retain life ; but the tail is the 
part that longest retains its motion. Salt seems to be much more 
efiicacious in destroying these animals than the knife ; . for, upon 
being sprinkled with it, the whole body emits a viscous liquor, and 
the hzard dies in three minutes, in great agonies. 

The whole of the lizard kind are also tenacious of life in another 
respect, and the salamander among the number. They sustain 
the want of food in a surprising manner. One of them, brought 
from the Indies, lived nine months, without any other food than 
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vliat it received from licking a piece of earth on which it was 
brotueht over :♦ another was kept by Seba in an empty vial for six 
months, without any nourishment: and Redi talks of a large 
one, brought from Africa, that lived for eight months without 
^ipg any nourishment whatever. Indeed, as many of tHis kind, 
bffth salamanders and lizards, are torpid, or nearly so, daring the 
^wmtevy the loss of their appetite for so long a time is the less 
surprising. 



CHAPTER VII. 

OF THE CAMELEON, THE IGUANA, AND LIZARDS OF DIFFERl^NT 

KINDS. 

' It were to be wished that animals could be so classed, that by 
the very mentioning their rank, we should receive some insight into 
their history. This I have endeavoured in most instances ; but in 
the present chapter all method is totally unserviceableJ Here 
jistnbution gives no general ideas; for some of the animals to be 
here, mentioned produce by eggs; s6me by spawn, and some are 
viviparous. The peculiar manner of propagating in each is very 
indistinctly known. The Iguana and the Cameleon, we kn6w, 
briiag forth eggs ; some others also produce in the same manner : 
bu£ of tlie rest, which naturalists make amount to above fifty, we 
have but very indistinct information. 

to the former divisions of this tribe, we had to observe upon 
animJals formidable fVom their size, or disgusting from their fro^- 
like head and appearance ; in thej^present division, all the animals 
axe. either beautiful to the eye, or grateful to the appetite. The 
lizards, properly so called, are beautifully painted and mottled; 
their. frolicsome agility is amusing to those who are familiar with 
tli^r appearance; and the great anection which some of them show 
to man, sh6uld, in some measure, be repaid with kindness. Others, 
S|ich as the Iguana, though not possessed of beauty, .are very 
sierviceable, furnishing one of the most luxurious feasts the tropical 
dmates can boast of. Those treated of before were objects of 
cruriosity, because they were apparently objects of danger ; most 
oi, tbe^ liere mentioned ]iave either use or beauty to engage, us. 

, Ijiifectly descending from the crocodile, we find the Cordyle, 
tte*Tpckay3^and the Ti^ugiiacu, all growing less in or^er, as I 
have named tWefia. ' These nil up the chasm to be found between 
t)^ crocodile and the African igiiana. 

"The iguana, which deserves our notice, is about five feet long, 
and the body about as thick as one's thigh ; the skin is covered with 

* Phil. Trans, ann. 1061, N. 9 1, art. 7. 

VoLin.-No. XI. L ' 
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small scales, like those of a serpent ; and the back is finished 
with a TOW of piickles, that stand up Kke the teeth of a saw ; the 
ejres seein tp be but half opened, except when the animal is angry, 
imd t^eb they appear large and sparkling ; both the jaws are full 
of ver^ i^rp teetn, and the bite is dangerous, though not venom- 
ous, mf^ it viever lets loose till it is killed. The male has a skin 
hanging ilnder his throat, which reaches down to his breast ; and 
when displeased he puffs it up like a bladder: he is one-third 
larger and stronger than the female, though the strength of either 
avails them little towards thdir defence. The males are ash- 
coloured, and the females are green. 

The flesh of these may be considered as the greatest delicacy 
of Africa and America ; and the sportsmen of those climates go 
9Mt to hunt the iguana, as we do in pursuit of the pheasant or the 
hare. In tlie 'beginning of the season, when the great floods of the 
tropical climates are past away, and vegetation starts into universal 
veidure, the sportsmen are seen with a noose and a stick wandering 
idpng the sid^ of the rivers to take the iguana. This animal, 
though apparently fori^ad for combat, is the most harmless crea- 
ture of all the toTjest ; it lives among the trees, or sports in the 
water» without, ever offering to offend: there, having fed upon the 
fjlowers of the xnahot, and the leaves of the mapou, that grow 
along t^ bapks of the stream, it goes to repose upon the branches 
of the. trees that hang over the water. Upon land the animal is 
swiit of foot; but when once in possession of a tree, it seems 
conscious of f^e security of its situation, and never offers, to stir. 
There the sportsman easily finds it, and as easily &stens his noosie 
round its neck : if the head be placed in such a manner that the 
noQ^ cannot readily be fastened, by hitting the animal a blow on 
the nose with the stick, it lifts the head, and offers it in sonie 
degree to the noose. In this manner, and also by the tail, the 
iguana is dragged from the trees, and killed by repeated blows on. 
the head. 

The Cameleon is a very different animal ; and as the iguana 
satisfies the appetites of the epicure, this is rather the feast of the 
philosopher. Like the crocodile, this animal proceeds from an 
egg, and it also nearly resembles that formidable creature in form ; 
but it differs widely in its size and its appetites, being not abote 
eleven inches long, and delightino^ to sit upon trees, being afraid 
of serpents, from which it is unable to escape on the ground. 

The head of a large cameleon is almost two inches long, anfl 
fi^m thence to the beginning of the tail four and a half; the tail 
is hve iniehes long, and the feet two and a half; the thickness of 
the body is different at different times, for sometimes from the 
back to the belly it is two inches, and sometimes but one; for it^ 
can blow itself up and contract itself at pleasure. This swelling 
and contraction is not only of the back and belly, but of the legs 
and tail. 

These different tumours do not proceed from a dilatation of the 
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breast in breathing, which rises and falls by turns, but are very 
irregular, and seem adopted merely from caprice. The cameleon 
is often seen, as it were, blown up for two hours toother, and 
then it continues ^wing less and less insensibly, for uie dilation 
if always more quick and visible than the contraction. In this last 
state the animal appears extremely lean, the spine ot the back 
seems sharp, and all the ribs may be counted : likewise the tendons 
of the l^;s and arms may be seen very distinctly. 

This method of puffing itself up is siinilar to that in pigeons, 
whose crops are sometiotes greatl]^ distended with air. The came- 
leon has a power of driving the air it breathes over every part of 
the body ; however, it only gets between the skin and the muscles, 
for the muscles theihselves are never swoln. The skin is very cold 
to the touch ; and' though the ammal seems so lean, there is no 
ieeling the beating of tne heart. The surface of the skin is 
imeqiQUEd, and has a grain not unlike shagreen, but very soft, 
because each eminence is as smooth as if it were polished. Some 
of these little protuberances are as large as a pm*s head on the 
arms, l^;s, bieUy, and tail ; but on the shoulders and head they are 
of an oval figure, and a little larger ; those under the throat are 
riinged in the ibrm of a chaplet, m>m the lower lip to the breast. 
The colour of all these eminences, when the cameleon is at rest in 
a shad;^ place, is of a'l>luisb-grey, and the space between isi[>f a 
pale r»i aiid yellow. 

But when the animal is removed into the sun, then comes the 
wonderful part of its history. At first it appears to suffer no 
change pf colour, its greyish spots still continuing the same; but 
the whole surface soon seems to imbibe the rays of light, and the 
simple colouring of the body changes into a xmety of beautiful 
hueis* Wherever the light comes upon the body, it is of a tawiiy 
brown ; but that part of the skin on which the sun does not shine, 
changes into several brighter coloursi, pale yellow, or vivid crimson, 
which forms spots of the size of half one*s finger : some of jtheiie 
descend from the spine half way down the back, and others appear 
oil the sides, arms, and taiL When the sun has done shining, the 
original grey colour returns by degrees, and covers all the oody* 
Sometimes the animal becomes all over spotted with brown spots 
of a greenish cast. When it is wrapped up in a white linen clotii 
for two or three minutes, the natural colour becomes much lighter, 
but not quife white, as some jaiithprs have pretended: however, 
from hence it must not be concluded, that the cameleon assumes 
the colour of the objects which it approaches ; this is entirely an 
error, and probably has taken its rise from the continual changes 
it appears to undeiqgio. 

Le Bruyn, in his VoJ^ge to the Levant^ has fi;ivcn us a' ve^ 
ampl^ d^riptioiii of the caindebn: During his stay at Smyr^ 
Ke'bouglit several of this kind ; and, to try how long they^pould 
live, kept four of them in a cage, permitting them at times to run 

L 2 
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about the house. The fresli sea-breeze seemed to give tliem most 
spirits and vivacity ; they opened their mouths to take it in : he 
never perceived that they eat any thing, except now and then a fly, 
which they took half an hour to swallow : he observed their colour 
often to change, three or four times succes^vely, without being 
able to find out any cause for such alterations; their common 
colour he found to be grey, or rather a pale mouse colour; but its 
most frequent changes were into a beautiful green spotted with 
yellow: sometimes the animal was marked all over with dark 
brown, and liiis often changed into a lighter brown : some colours, 
however, it never assumed, and, contrary to what was said above, 
he found red to be among the number. 

Though our traveller took the 'utmost care, he was unable to 

preserve any of them alive above five months, and many of ihem 

died in four. ' When the cameleon changes place, and attempts to 

descend from an eminence, it moves witn the utmost precaution, 

advancing one leg very deliberately before the other, still securing 

itself by holding whatever it can grasp by the tail. It seldom 

opens its mouth, except for fresh air ; and when that is supplied, 

discovers its satisfection by its motions, and the frequent changies 

of its colour. The tongue is sometimes darted out after its prey, 

which is flies ; and this is as long as the whole body.* The eyes 

are remarkably little, though they stand out of the head ; they 

have a single eye-lid, -like a cap with a hole in the middle, througn 

which the sight of the eye appears, which is of a shining brown, 

and round it there is a little circle of a gold colour : but the most 

extraordinary part of their conformation is, that the animal often 

moves one eye when the other is entirely at rest ; nay, sometimes 

one eye will seem to look directly forward, while the other looks 

backward ; and one will look upward, while the other regards the 

earth. 

To this class of lizards we may refer the Dragon, a most terrible 
animal, but most probably not of nature's formation. Of this 
death-dealing creature all people have read ; and the most bar- 
barous countries, to this day, paint it to the imagination in all its 
terrors, and fear to meet it in every forest. It is not enough that 
nature has furnished those countries with poisons of various malig- 
nity; with serpents forty feet long; with elephants, lions, and 
tigers : to make their situation really dangerous, the capricious 
imagination is set at work to call up new terrors ; and scarcely a 
savage is found, that does not talk of winged serpents of immo- 
derate length, flying away with the camel or the rhinoceros, or 

[* Tlie tongue of the cameleon, says Linnaeus, resembles an earth-worm, and 
is enl|ir||^ed and somewhat flattened at the end. From this member there continu- 
ally oozes out a zery glutinous liquor, bv means of which it catches such insects 
SB come within its reach, and it is surprising to see with what quickness it retr^ 
lis tongue the instant it has arrested any prey.] 
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destroying mankind by a single glare.* Happily, however, such 
ravagers are no way found to exist at present ; and the whole race 
of dragons is dwindled down to the Flying Lizard, a little harm- 
less creature, that only preys upon insects, and even seems to 
embellish the forest with its beauty. 

The Flying Lizard of Java perches upop fruit trees, and feeds 
upon flies, ants, butterflies, and other small insects. It is a very 
harmless creature, and does no mischief in any respect. Gentil, 
in his Voyage rouifd the World, affirms that he has seen these 
lizards at the island of Java, in the East Indies. He observed they 
flew very 6wiflly from tree to tree ; and having killed one, he could 
not but admire the skin, which was painted with several beautiful 
colours : it was a foot in length, and had four paws like the. com- 
mon lizard ; but its head was flat, and had a small hole in the 
middle ; the wings were very thin, and resembled those of a flying 
fish. About the neck were a sort of wattles, not unlikar^hose of 
cocks, which gave it no disagreeable appearance. He intended to 
have preserved it, in order to bring it into Europe ; but it was 
corrupted by the heat, before the close of the day : however, they 
have since been brought into England, and are now common enough 
in the cabinets of the curious. 

The last animal of the lizard kind that I shall mention, is the 
Chaleidian Lizard of Aldrovandus, very improperly culled the 
Seps by modem historians. This animal seems to make the shade 
that separates the lizard from the serpent race. It has four legs, 
like the lizard ; but so short, as to be utterly unserviceable in 
walking : it has a long slender body, like the serpent ; aiid it is 
said to have the serpent's fflalignity also. The fore-legs are very 
near the head, the hmd-le^ are placed far backward ; but before 
and behind they seem ratner useless encumbrances, than instru- 
ments serving to assist the animal in its motions, or in providing 
for its subsistence. These animals are found above three feet long, 
and thick in proportion, with a large head and pointed snout. 
The whole body ^is covered with scales, and the belly is white, 
mixed with blue. It has four crooked teeth ; as also a pointed 
tail, which, however, can inflict no wound. Whether the teeth 
be similar to the viper's fangs, we are not told, though Volteranus 
says they are covered with a membrane ; by which I am apt to 
think he ' means a venom-bag, which is found at the root of the 
teeth of all serpents that are poisonous. It is viviparous, . fifteen 
young ones having been taken alive out of its belly. Upon the 
whole, it appears to bear a strong affinity to the viper ; and, like 
that animal, its bite may be dangerous. ^ 

■ I • ■ ' . 

'[* The Basilbk has a long cylindrical tail, 'n, radiated tin on the back^ and a 
crest on the head, inclining backwai^s. Thkr animal, so dreadful to the iniagi. 
iiatk)n of the ancients, that they considered' ' Us very breath and aspect as fatal,' 
we uow know to be qyite iuofTcusive,- feeding- eniireiy on insects. It is found in. 
the East liidies and in South Anaerica.] ... 
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CHAPTER VIII. 

OF SERPENTS IN QENEBAJL. 

Wfi now come to a tribe that not only t)ieir deformity, tbeir 
i^enoni,' their ready malignity, but also our prejudices, and our 
very religion, have taught us to detest, "^le serpent has from the 
beginning been the enemy of man ; and it has mtherto coptinue4 
to terrify and apnoy him, notwithstanding BJl the arts tlmt have 
been practised to destroy it. Formida]bte in itaelf* it deters the 
invader )[rom the pursuit ; and from its figiire capable pf finding 
shelter in a little space, it is not ea^y ^covered by lliose who 
would venture to try the encounter. Thus possessed at opce of 
potent arms and inaccessible or secure retreats, it babes all the 
arts of man, though never so earnestly bent upon its destructio>n. 

For this reason, there is scarcely a country inthe world ^^t doea 
not 'BlUl^ give birth to this poisonous brood, that seei^ fonned to 
quell human pride, and repress the boasts of security. Mankind 
have driven the lion, the tiger, and the wolf from their vicinity ; 
but the snake and the viper still defy their power, and frequency 
punish their insolence. 

Their numbers, however, are thinned by human assiduity ; and 
it is possible some of the kinds a^e wholly destroyed. In none 
of the countries of Europe are they puffipently numerous to bie 
truly terrible : the pni|psopher can meditate in the fields withoiit 
danger, and the lover seek the grove without fearing any wounds 
but those of metaphor. The various malignity tiiat has been 
ascribed to European serpents of old, is now utterly unknown ; 
there are not above three or four kinds that are dangerous, fuid 
their poison operates in all in the same manner. A burning pain" 
in the part, easily removable by timely applications, is the wofst 
effect that we experience from the bite of tne most venomous ser- 
pents of Europe. The drowsy death, the starting of the blood 
from every pore, the insatiable and burning thirst, the melting 
down the solid mass of the whole form into one heap of putrefac- 
tion,— these are horrors with wluch we are entirely unacquainted. 

But though we have thus reduced these dangers, having been 
incapable of wholly removing them, in other parts of the world 
they still rage with all their ancient malignity. Nature seems to 
have placed them as sentinels to deter maiu^ind from spreading too 
widely, and from seeking new abodes till they have thoroujg^bly 
cultivated those at home. In the warm countries that lie withiii 
the tropic, as well as in the cold regions of the north, where the 
inhabitants are few, the serpents propagate in equal proportion. 
But of all countries those regions have tliem in the greatest abun- 
dance where the fields are unpeopl^ and fertile, and where the 
climate supplies warmth and humidity. All along the swanipy 
hanks of the river Niger or Oroonoko, where the suri is hot, Uic 
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forests thick, bikL the men but few, the serpents, cling nmpng the 
branches of the trees in infinite numbersy and carry on an unceasing 
war Btfainst all other animals in their vicii^ity. TraTellers have 
assurea us that they have often seen large sna^^es. twining round the 
trunk of a tall tree, encompassing it like a wreath, and thus rising 
and descending at pleasure. In these countries, therefore, the 
serpent is too formidable to become an object of airiosity, tor it 
ej^cvtss much more violent sensation. 

UlTe are not therefore to reject, as wholly bibulous, the account^ 
left na by .the ancients of the terrible devastations committed by a 
waigle aerpent. It is probable, in early times^ when the arts were 
litne known^ and mankind were but thinly scattered over th^ earthy 
that serpents, continuing undisturbed possessors of the forest, 
mw to an amazing magnitude, and every other tribe of animals 
feli before thenu It then might have luippened, that serpents 
iei^;ned the tyrants of a -district for centuries together. To 
animals of this kind, grown by time and rapacity to a hundred 
or a hundred and fifty feet in length, the lion, the tiger, and even 
the elephant itself, were but feeble opponents. The dreadful 
m<Hlsler spread desolation round him ; every creature that had life 
waa devoured* or fled to a distance. That horrible fiBter^ which 
even the oomqionest and the most harmless snakes are still found to 
diffuse, might, , in these larger ones, become too powerful for any 
living being to withstand ; and while they preyed without distinc- 
tion, they mi^ht thus also have poisoned the atmosphere around 
them. In this manner, having for ages lived in the hidden and 
unpeopled forest, and finding, as their appetites were more power-- 
fill, the quahlity of their prey decreasing, it is possible they might 
venture boldly from their retreats, into the more cultivated parts of 
the country, and carry consternation among mankind, as they had 
before desokition among the lower ranks of nature. We have many 
histories of antiquity presenting us such a picture, and exhibiting 
a whole nation sinking under the ravages of a single serpent. At 
that time^ man had not learned the arts of uniting the efforts of 
many, to effect one great purpose. Opposing multitudes only 
added new victims to the general calamity, and increased mutual 
embarrassment and terror. The animal was therefore to be singly 
opposed by him who had the greatest strength, the best armour, 
and the most undaunted courage. In such an encounter hundreds 
must have follen, till one more lucky than the rest, by a fortunate 
blow, or by taking the monster in its torpid interval, and surcharged 
with spoil, might kill, and thus rid his country of the destroyer* 
Sudh was the original occupation of heroes ; and those who nrst 
obtained tha! name, from their destroying the ravagers of the earth, 
gained it much more deservedly than their successors, who acquired 
ttndt reputation only for their skill in destroying each other. But 
as we descend into more enlightened antiquity, we find these animals 
less formidable, ^s being attacked in a more successful mannerl 
We are told, that while Regulus led his army along the banks of 
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the river Bastddd in Africa, an enormcms serpent disputed hi9 
passage over. 'We'apee assured by. Pliny, who says that he himself 
saw' the skin,- ihat it was a hundred and twenty feet long, and that 
it had destroyed many of the army. At last, however, the battering 
engines; were brought out against it; and these assailing it at a 
distaiice it Was soon destroyed. Its spoils were carried to Rome, 
and the general was decreed an ovation for his success; There are, 
perhaps, few facts better asoertaihed in history than this: an 
ovation was a remarkable honour, and 'w^ given only for some 
signal exploit, that did not deserve a triumph. No. historian 
would offer to invent that part of the story at least, without being 
subject to the most shameful detection. The skin was kept for 
several years after in the capitol, and Pliny says he saw it there : 
now, though Pliny was a credqlous writer, he was by no means a 
false one; and whatever he says he has seen, we may very safely 
rely on. At present, indeed, such ravages from serpents are scarce 
seen in any |Mirt of the world; not but that, in Africa' and America, 
some of Inein are powerful enough to brieve the ^ussaults of men to 
this day. * ' • 

' B^it happily for us, we are placed at such a distance as to take li 
view of this" tribe, without fearing for our safety ; we can survey 
their impotent malighity with the same delight with which the poet 
describes the terrors of a dead monster. 

Nequeant expleri corda tu^ndo 
Terribilei oculos tillos€ique setis pictore. 

To us, their slender form, their undulating motion, their vivid 
colouring, their horrid stench, their forky tongue, and their enve- 
nomed fangs, are totally harmless ; and in this country their uses 
even serve to counterbalance the mischief they sometimes occasion. 

If we take a survey of serpents in geneml, they have marks by 
which they are distinguished from all the rest of animated nature. 
They have the length and the suppleness of the eel, but want fins 
to swim with ; they have the scaly covering and pointed tail of the 
lizard, but they want legs to walk with ; they have the crawling 
motion of the worm, but, unlike that animal, they have lungs to 
breathe with : like all the reptile kind, they -are resentful when 
ofifended ; and nature has supplied them with terrible arms to 
revenge every injury. 

Though they are possessed of very different degrees of malignity, 
yet they are all formidable to man, and have a strong similitude of 
form to each other ; and it will be proper to mark the general 
characters before we descend to particulars. With respect to their 
conformation, all serpents have a very wide mouth, in proportion to 
the size of the head ; and what is very extraordinary, they can 
gape and swallow the head of another animal which is three times 
'as big as their own. I have seen a toad taken out of the belly of a 
snake, at Lord Spencer's, near London, the body of which was 
thrice the diameter of the animal that swallowed it. However, it is 
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110 way surprising that the skin of the snake should stretch ' t6 
receive so large a morsel ; the wonder seems how the jaws could 
take it in. To explain this, it must be observed, ' that the jaws of 
this animal do not open as ours, in the manner of Ibl pair of hinges^ 
where bones are applied to bones, and play upon one another ; ' on 
the contrary, the serpent's jaws are hela tc^ether at the roots by'^ 
stretching muscular skin ; by which means they open as widely as 
the animal chooses to stretch them, and admit of a prey -much 
tiiickeirthan the snake's own body. The throat, like stretching 
leather, dilates to admit the morsel ; the stomach receives it in part; 
and the rest remains in the gullet, till putrefaction and the juiced 
of the serpent's body unite to dissolve it. 

As to the teeth, I will talk more of them when I come to' treat of 
the viper's poison : it will be sufficient here to observe, that soihe 
Serpents have fangs,^or canine teeth, and others are without them; 
The teeth in all are"^ crooked afid hollow, and, by a peculiar con- 
trivance are capable of being erected or depressed at pleasure. 

The eyes of. all serpents are small, if compared to the length bf 
the body ; and though differently coloured in different kinds, jet 
the .appearance of all is malign and heavy ; and fromi their knowii 
qualities, they strike the imagination with the idea of a creature 
meditating mischief. In some, the uppeir eye-lid is wanting, and 
tlie serpent winks only with that below ; in others, the animal has 
a nictitating membrane or skin, resembling tliat which is found in 
birds, whicn keeps the eye clean, and preserves the sight The 
substance of the eye in all is hard and homy, the crystalline 
humour occupying iEi great part of the globe. - ' 

The holes for hearing are very visible in all, but there are no 
conduits for smelling, though it is probable that some of them enjoy 
that sense iii tolerable perfection. 

The tongue in all these animals is Ipng and forky. It is com- 
posed of two long fleshy substances, which terminate in sharp 
points, and are very pliable. At the root it is connected very 
strongly to the neck by two tendons, that give it a variety of play. 
Somedf the viper kind have tongues a fifth part of the length of 
their bodies ; they are continually darting them out, but they are 
entirely harmless, and only terrify those who are igpaorant of the' 
real situation of their poison. . • . • ' i. 

If from the jaws we goon to the gullet, we shall find it very 
wide for the animal's size, and capable of being distended to a gr^t 
degree; at the bottom of this lies the stomach, which is not so^ 
capacious, and receives only a part of the prey, while the rest- 
continues in the gullet for digestion. When the substance in the 
stomach is dissolved into chyle, it passes into the intestines, and 
from thence goes to nourishment, or to be excluded by the^ 
vent. 

Like most other animals, serpents are furnished with lung8,i 
which I suppose are serviceable in breathing, though we cannot 
perceive the manner in which this operation is '■ performed ; for 
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though serptents are often seen apparently to draw In their Jbpi«at&» 
yet we cannot find the smallest signs of their ever respiring it again* 
Their liuig8» however, are long and lai^ and doubtless are neces*. 
sary to promote their languid cifculation* The heart is formed as- 
in the tortoise, the £rog, and the lizard kinds^ so as to work without 
the assistance of the lungs* It is single, the greatest part of the 
blood flowing from tlie great van to the great artery by the shortest 
coup^ By this contrivance of nature w^ easily gather two conse- 
4}uences; that snakes are amphibious, basing equaUy capable of 
living, on land and in the water ; and that also they are torpid iu 
vi^\i^ like the bat, the lizard, and oihsx animals fonned in the 
same manner. 

Th^'V^t in the^ animals serves for the emission of the urine and 
tb^jfai^ffes, and for the purposes of generatU>n. The instrument of 
g^^iejTiatipn in the male is double, being forked like the tongue ^ 
uie ovBi^s in the female are double also ; and the aperture is very 
large, in order to recave the double instrument of ^ male,. 
They copulate in their retreats; and it is said by the ancients,, 
that in this situation they appear like one serpent with two heads : 
but how &r l^is remark is founded in ti'uth, I do not find any of 
the uptoderps that can resolve me. 

As the body of this animal is long, slender^ and capable of bend-i* 
ing in every direction, the number of joints in the back-bone are 
numerous beyond what one would imagine. In the generality of 
quadrupeds, they amount to not above thirty or forty; in the 
serpient kind they amount to a hundred and fo^ty-five from the 
' head to the vent, and twenty^-five more from that to the taiL*^ 
The number of these joints must give the back-lxme a surprising; 
decree of pliancy; but this is still increased by the manner ia 
which each of these joints are locked into the other. In 19021 and 
quadrupeds, the flat surfaces of the bones are laid one against the 
other, and bound tight by sinews; but in serpents the bones play 
one within the other, like ball and socket, so that they have full 
motion upon each other in every directioiLi: Thus if a man were 
to form a machine composed of so many joints as are found in the 
back of a serpent, he would find it no ea^ matter togive it such 
strength and pliancy at the same time* The chain of a watch i» 
but a bungling piece of workmanship in comparison. 

Though the number of joints in the back-Wie is great, yet that 
of the nbs is still greater ; for, from the head to uie vent, there 
are two ribs to every joint, wluch makes their number two hundred 
and ninety in all. These ribs are furnished with muscles, four in 
number, which being inserted into the head, nui along to the end 
of the tail, and give the animal great strenglh and ^lity in all its- 
motions. 

The skin also contributes to its motions, being composed of * 
number of scales^ united to each oither by a transparent membrane, 

• Vide Cbarat. AiialoBi. f Derbam, p. dO^ 
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which grows harder as it ^rows older, until tlie ai^iiaal chaogui^ 
wluch IS generally done twice a-year. This cover then bursts near 
the bead, and the serpent creeps from it, by an uudulatory molioii^ 
in a new skin much more vivid than the former. If the older 
plough be then viewed, every scale will be distinctly seen, like « 
piece of pet-work, aqd will he found greatest where th^ part of th^ 
iM>dy ihey covered was lar^t. 

Tbere is much geometrical neatness in the disposal of th^ ser- 
pent^s scales for assisting the animal's sinuous nation. As the 
edgea of the foremost scales lie over the ends of their following 
scmeS) 80 those edj^es, when the scales are erected, which the aniqw 
has a power of doing in a small degree, catch in the ground like the 
wheels of a chariot, and so promote and ^Bu^ilitate the aiwnal'$ 
progressive motion. The erecting thesje scales is 1;»y means of a 
im^ltitude of distinct mi^cle^^ with which each i^ -supplied, and4>ne 
end o^ which is tacked each to the middlie of the forgoing. 

In some of the serpent kind there is the exactest^ymmetry in 
these scales, in others they are disposed more irregularly. In some 
there ore larger scales on the belly, and o,flen answering to the 
number of ribs ; in others, however, the animal is without thenu 
tJpon this slight ditference Linnseus has founded his distinctions of 
the various classes of the serpent tribe. Human curiosity, however, 
imd even human interiest, seem to plead for a very different method 
of distribution. Jt is not the number of scales on a formidable 
animal's belly, nor iheir magnitude of variety, that ^ny way excite 
our concern. The nrst question tliat every man will naturally ask 
^hen he hears of a snake is, whether it be l^rge ? the second, whether 
it be yenoinous ? |n other wprds, the 3t|rongest lines in the animal's 
history ^e thp^ ^hat first excite our ^ttenl^pq ; and these it is every 
histoi-ian's business to display. 

When we come tq compare serpents Wfth aach other, the first 

Sreat distinction appears in their s)^, no other tribe of animals 
ififering so widely in ^bi^ particular. ^Vbat, for instanise, ^aii he 
so rem^ely separated as the Q^eat Liboya of Surinam, that grows 
to thirty-six je^t lopg, ^nd the Little Serpeqt at the Cape of Good 
Hope and the north pf the river Senegal, that i^ not above Uiree 
inches, and covers whole sandy deserts with \t^ ipultitndes ? This 
tribe pf animals, like that of fishes, seeips to have np boimd^ put to 
their growt)i : their bon^ are in a great n^ea^^re cfirtilaginous, and 
they are consequently capably of great ext^ui^^P l the older, there* 
fore, a serpent hecom^ the larger it grows ; imd as they $eein to 
live to a great age, they arrive a^t ^ ^normq^ s^ze. 

Leguat ass\ir^ us that ]ie.s^w one in Java that W99 fifty feet long. 
Car^i mentipiis their gT^wi^ig tp ^bove forty feet ; and we have now 
the sk\n of o^e in Sie Museum thfit ineafiures thirty-two. Mr* 
Wentv\[orth, who had large concents in the Berbioes in Anierioa^ 
assures ine, that in th^t country they grow to a^n ^ormous length* 
He one day sent qut a soldier with m Indian to kill wild fowl for 
the t^bl^ ^nd they acc^ifdingly w^t soup^ n\iles from the fort : in 
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pursuing their game, the Indian, who generally marched before, 
beginning to tire, went to rest himself upon the fallen trunk of a 
tree, as he supposed it to be ; but when he was just going to sit 
down, the enormous monster began to move, and the poor savage 
perceiving that he had approached a Li^y;a, the greatest of all thd 
serpent kind, dropped down in an agony. The soldier, who per* 
ceived at some distance what had happened, levelled at the serpent's 
head, and by a lucky aim shot it dead : however, he continued his 
fire until- he was assured that the animal was killed; and then 
going up to rescue his companion, who was fallen motionless by its 
side, he, to his astonishment, found him dead likewise, bein^ killed 
by i^e fright. Upon his return to the fort, and telling wnat had 
happaied, Mr. Wentworth ordered the animal to be brought up, 
wli(^- it was measured, and found to be thirty-six feet long. lie 
had the skin stuffed, and then sent to Europe as a present to the 
Prince of Orange, in whose cabinet it is now to be seen at the 
Hi^e ; but the skin has shrunk by drying two or three feet. 

In the East Indies th^ ^ow also to an enormous size, particu- 
larly in the Island of Java, where we are assured that one of them 
will destroy and devour a buflalo. In a letter printed in the Gct- 
man Ephemerides, we have an account of a combat between aii 
enormous serpent and a buffalo, by a person who assures us that he 
was himself a spectator. The serpent had for some time beeil 
waiting near the brink of a pool in expectation of its pr^, wheh d 
buffalo was the first that oHered. Having darted upon the affrighted 
animal, it instantly began to wrap it round witn its volummous 
twistings, and at every twist the bones of the buffalo were heard to 
crack almost as loud as the report of a cannon. It was in vain 
that the poor animal struggled and bellowed, its enormous enemy 
entwisted it too closely to get free ; till at length, all its bones being 
mashed to pieces, like those of a malefactor on the wheel, and the 
whole body reduced to one uniform mass, the serpent untwined its 
folds to swallow its prey at leisure. To prepare for this, and in 
order to make the body slip down the throat more glibly, it was 
seen to lick the whole body over, and thus cover it with its mucus. 
It then began to swallow it at that end that ofiered least resistance, 
while its length of body was dilated to receive its prey, and thus 
took in at once a morsel that was three times its own thickness. 
We are assured by travellers, that these animals are often found 
with the body of a stag in their gullet, while the horns, which they 
are unable to swallow," keep sticking out at their mouth. 

But it is happy for mankind that the rapacity of these frightful 
creatures is often their punishment; for whenever any of the 
serpent kind have gorged themselves in this manner, whenever their 
body is seen particularly distended with food, they then become 
torpid, and may be approached and destroyed with safety. Patient 
of hunger to a surprising degree, whenever they seize and swallow 
their prey, they seem like surfeited gluttons, unwieldy, stupid, 
helpless, and sleepy : they at that time seek some retreat, where 
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they may luvk for several days together, and digest their meal in 
safety : the smallest effort at that time is capable of destroying 
them ; they can scarcely make any resistance, and* they are equally 
unqualified for fight or opposition. That is the happy oppor* 
tunity of attacking them with success : at that time the naked 
Indian himself does not fear to assail them. But it is otherwise when 
this sleepy interval of digestion is over; they then Issue with fiuni^hed 
appetites from their, retreats, and with accumulated terrors, while 
every animal of the forest flies before them. ', , . 

Carli describes the Lon^" Serpent of Congo making its track 
through the tall grass, like mowers in. a summer's day. JHe ;Could 
not without terror behold whole lines of grass lying levelled under 
the sweep of its tail. In this manner it moved forward with great, 
rapidity, until it found a proper situation frequented by its prey : 
there it continued to lurk in pati'eiit expectation, and would .have 
remained for weeks together, had it not been disturbed by the 
natives. 

Other creatures have a choice in their provision, but tlie serpent 
indiscriminately preys upon all, the buffalo, the tiger, and the 
gazelle. One would think the porcupine's quills might be sufH- 
c'rent to protect it ; but whatever has life, serves to appease the 
hunger of these devouring creatures ; porcupines^ with all their. 
qtiilTs, have frequently been found in their stomachs when killed 
and opened ; nay, they most frequently are seen to devour each . 
other. 

A life of savage hostility in the forest, offers the imagination 
one of the most tremendous pictures in nature. In those 
burning countries where the sun dries up every brook for hundreds 
of miles round, when what had the appearance of a great river in 
the rainy season, becomes in summer one dreary bed of sand ; in 
those countries, I say, a lake that is never dry, or a brook that is 
perennial, is considered by every animal as the greatest convenience 
of nature. As to food, the luxuriant landscape supplies that in 
sufficient abundance ; it is the want of water that . all animals 
endeavour to remove, and, inwardly parched by the heat of the 
climate, traverse whole deserts to find out a spring. When ^ they 
have discovered this, no dangers can deter them from attempting 
tb'sliake their thirst. Thus the neighbourhood of a rivulet in the 
hdlrt of the' tropical continents, is generally the place where all 
the hostile tribes of nature draw up for the engagement. On the , 
bahks of this little envied spot, thousands of animals of variqus 
kinds are seen venturing to quench their thirst, or preparing. to 
seize their prey. The elephants are perceived in a long line^ march- 
ing from the darker parts of the forest; the buffaloes are there, 
depending upon numbers for security ; the gazelles, relying solelyi 
upon their swiftness ; the lion and tiger wmting a proper oppor- 
tunity to seize; but chiefly the larger serpents are upon guard 
there, and defend the accesses of the lake. Not an hour passes 
without some dreadful combat; but^jthe serpent def^ended by its 
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scales, aiid niiturally capable of sustaining a multitude of wounds, 
is, of all others, the most formidable. It is the most wakeRil also ; 
for the whole tribe sleep with their eyes open, and are consequently 
for eveir upon thcf watch : so that, till their rapacity is satisfied, 
few other animals will ventttir^ to approach their ^tion. 

But tlidugh these animais are, of all others, the m6'st voracious, 
and though the morsel which they swallow, without chewing, is 
greater than what any otlier creature, either by land or water, 
the whale itself not excepted, can devour, yet no axiithals upon 
earth b^ abstinence so l6ng as they. A single meal, with 
mtmy of the snake kind, seems to be the advetiture of a season ; it 
iii an oc<nirrence of which they have been for weeks, nay sometimes 
for months, in pactient expectation. When thiey have seized thdr 
prey, their industry for several weeks is entirely discontinuied ; the 
fortunate capture of an hour often satisfies them for the remaining 
period of their annual activity. As their blood is colder than that of 
most other terrestrial animals, and as it circulates but slowly through 
their bodies, so their powers of digestion are but feeble. Their prey 
continues, for a long time, partly in the stomach, partly in the gullet, 
and a part is ofteh seen hanging out' of the mouth. In this manner it 
digests by degrees ; and in proportion as the part below is dissolved, 
the part above is taken in. It is not therefore till this tedious 
operation is entirely perforlned, that the serpent renews its appetite 
and its activity. But should any accident prevent it from issuing 
once more from its cell, it still can continue to bear famine for 
weeks, months, nay for years together. Vipers are often kept in 
boxes for six or eight months without any food whatever ; and there 
are little serpents sometimes sent over to Europe from Grand 
Cairo, the name of which I have not been able to learn, that live 
for several years in glasses, and never eat at all, nor even stain the 
glass with their excrements. Thus the serpent tribe unite in them- 
selves two very opposite qualities, — ^wonderful abstinence, and yet 
incredible rapacity. 

If, leaving the consideration of their appetites, we come to 
compare serpents as to their voices, some are found silent, some 
have a peculiar cry, but hissing is the sound which they mo^t com- 
monly send forth j either as a call to their kind, or as a threat to 
their enemies. In the countries where they abound, they are 
generally silent in the middle of the day, when they are obliged 
to retire from the heat of the climate ; but as the cool of the 
evening approaches, they are then heard issuing from their cells, 
with continued hissings; and such is the variety of their notes, 
that sotne have assured me they very much resemble the music of an 
English grove. This some will hardly credit : at aYiy rate, such 
notes, however pleasing, can give but very little delight, when we 
call to mind the malignity of the minstrel. If considered, indeed, 
as titey answer the animal's own occasions, they will be found well 
adapts to its nature, and fully answering the purposes of terrifying 
such as would venture to oiicnd it. 

Witli respect to motion, some serpents, particularly those of the 
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viper kind, move slowly, while others, such as the Ammodytes, 
dart with amazing swiftness. The motion in all is similar ; but 
the strength of body in some gives a very different appearance. 
The viper, that is but a slow ibeble-bodied animal, makes way in a 
heavy undulating manner, advancing itir head, then drawing up its 
tail behind, and bending the body into a' bow ; then from tne spot 
vhere the head and tail were united, advancing the head fomird asf 
before. This, which is the motion of all serpents, is very diiffefrent 
from that of the earth-worm> or the naked snaiL The serpent, as 
"Was said above, has a back-bone, with numerous joints ; and tfiis 
bone the animal has the power of bending in every direction, but 
without being able to shorten otJI^ngthen it at pleasure. The earth* 
worm, on the other hand, ha9 no back-bone ; but its body is com- 
posed of rings, which, like a barber's puff, it can lengthen or 
shorten as it finds necessary. The earth-worm, therefore, in order 
to move forward, lengthens the body ; then, by the fore-part clings 
to the ground Where it has reached, and then contracts and brings 
<lp its rear ; then when the body is thus shortened, the fore-part is 
lightened again for another progression; and so on. The serpent, 
itisitead of shortening the body, bends it into an arch ; and tnts is 
the principal difference between serpentine and. venAdicuIar pro- 
gwsssion. 

I have instanoed this motion in the viper, as most easily dis- 
cerned ; but there are many serpents that dart with such amazing 
swiftness, that they appear rather to leap than crawL It is most 
probable, however, that no serpent can dart upon even ground 
fatther than its own length at one effort. Our fears, indeed, may 
increase the force of their speed, which is sometimes found so fatal. 
We are told by some, that they will dart to a very great' distance ; 
but this my inquiries have never been able to asc^iliiih. The 
manner of progression in the swiftest serpent we know, which is 
the Jaculus, is by instantly coiling itself upon its tail, and darting 
from thence to its full extent ; then carrying the tail as quick as 
lightning to the head, coiling and darting again.; and by this means 
firoceeding with extreme rapidity, without ever quitting^ the 
^nround. Indeed, if we consider the length and \he weakness of 
ime back-bone in all these animals; if we regard thie make of their 
vertebrse, in which we shstll 'find the junctures all formed to give 

eay, and none to give power, we cannot be of opinion' that tney 
ve a faculty of springing firbm the grouild, as they entirely want 
^ Julcrum^ if I may so express it, from whelice to take their 
.spring i the whole body beipg. composed of unsupported muscles 
aiid' joints that are yieldihg* It must be conf^sded, that they dart' 
down from trees upon their prey ; but their wd^ht alone is 8uifi-> 
dent for that purpose, without much effort of their own. 

Though all serpents are amphibious, some are much fonder of 
the water than otliiers ; and though destitute of fins or gills, remain 
at the bottom, or swim along the surface with great ease. From 
their internal structure,- jilst sketched'' ahove, we see how well 
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adapted they are for either element, and how capable their blood is 
6f circulating at the bottom, as freely as the frog or the tortoise. 
They can, however, endure to live in fresh. water only ; for salt is an 
effectual bane to the whole tribe. The greatest serpents are most 
usually found in fresh water, either choosing it as their favourite 
element, or finding thdr prey in such places in the greatest 
abundance. But mat all will live and swim in liquids, appears 
frpm the experiment of Redi, who put a serpent into a large glass 
vessel of wine, where it lived swimming about six hours ; though, 
when it was by force immersed and kept under that liquid, 
it. lived oply one hour and a half. He put another in common 
wateri where it lived three days ; but when it was kept under water, 
it lived only about twelve hours.* Their motion there, however, is 
perfectly the reverse of what it is upon land ; for, in order to support 
themselves upon an element lighter than their bodies, they are 
obliged to increase their surface in a very artificial manner. On 
earth their windings are perpendicular to the surface ; in water they 
are parallel to it : in other words, if I should wave my hand up and 
down, it will give an idea of the animal's progress on land : if I 
should wave ijt to the right and left, it will give some idea of its 
^roeress on the water. 

Ix^nie serpents have a most horrible foetor attending them, which 
is alone capable of intimidating the brave. This proceeds from 
two glands near the vent, like those in the weasel or pole-cat ; . 
and, like those animals, in proportion as they are excited by 
rage or by fear, the scent grows stronger. It would seem, 
however, that such serpents as are most venomous, are least 
offensive in this particular; since the rattle-snake and the viper 
have no smell whatever : nay, we are told, that at Calecut and 
Cranganon, in the East Indies, there are some very noxious serpents, 
who are so far from being disagreeable, that their excrements are 
sought after, and kept as the most pleasing perfume. The 
^sculapian Serpent is also of this number. 

Some serpents bring forth their young alive, as the viper ; some 
bring forth eggs, which are hatched by the heat of their situation, 
as the common Black Snake, and the majority of the serpent tribe. 
When a reader, ignorant of anatomy, is told that some , of 
those animals produce their young alive, and that some produce 
eggs only, he is apt to suppose a very great difference in the 
internal conformation, which makes such a variety in the manner 
of bringing forth. But this is not the case : these animals are 
internally alike, in whatever manner they produce their young; 
and the variety in their bringing forth, is rather a slight than 
a real discrimination. The only difference is, that the viper 
hatches her eggs, and brings them to maturity within her body ; 
the snake is more premature in her productions, and sends her eggs 
into the light some time before the young ones are capable of 

* Redi,£xper. p.l7<). 
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leading the shell. Thus, if either are opened, the egp^s will be 
found in the womb, covered with their membranous shell, and 
adhering to each otiier, like large beads on a string. In the eggs 
of both, young ones will be found, though at different stages of 
maturity : those of the viper i^ill crawl and bite the moment the 
shell that encloses them is broke open ; those of the snake are not 
yet arrived at their perfect form. 

Father Labat took a serpent of the viper kind, that was nine 
feet long, and ordered it to be opened in his presence. He then 
saw the manner ip which the eggs of these animals lie in the womb^ 
In this creature there were six eggs, each of the size of a .goose- 
egg, but longer, more pointed, and covered with a membranous 
skin, by which also they were united to each other. • Each of these 
^gs contained from thirteen to fifteen young ones, about six 
indies long, and as thick as a goose-quill. Though the female 
from whence they were taken was spotted, the young seemed to 
have a variety of colours, very different from the parent ; and this 
led the traveller to suppose that the colour was no characteristic 
mark among serpents. These little mischievous animals were no 
sootier let loose from the shell, than they crept about, land put 
themselves into a threatening posture, coiling themselves up, and 
biting the stick with which he was destroying them. In this 
manner he killed seventy-four young ones ; those that were con- 
tained in one of the eggs escaped at the place where the female was 
killed, by the bursting of an egg, and their getting among the 
bushes. 

The last distinction that I shall mention, but the most material 
among serpents, is, that some are venomous and some inoffensive. 
If we consider the poison of serpents as it relates to man, tliere is 
no doubt but that it is a scourge and an affliction. The various 
calamities that the poison of serpents is capable of producing, are 
not only inflicted by the animal itself, but by men, more mis- 
chievous than even serpents, who prepare their venom to destroy 
each other. With this the savages poison their arms, and also 
prepare their revengeful potions. The ancients were known to 
preserve it for the purposes of suicide; and even among semi- 
barbarous countries at this day, the venom of snakes is used as 
a philtre. 

But, though the poison be justly terrible to us, it has been 
given to very good purposes for the animaPs own proper support 
and defence. Without this, serpents, of all other animals, would 
be the most exposed and defenceless ;— without feet for escaping 
a pursuit ; without teeth capable of inflicting a dangerous wound, 
or without strength for resistance : incapable, from their size, of 
finding security in very small retreats, like the earth-worm, and 
disgusting all from their deformity, nothing was left for them but 
a speedy extirpation. But furnished as tney are with powerful 
poison, every rank of animals approach them with dread, and 
never seize them but at advantage. Nor is this all the advantage 

Vol. III.— No. XIL M 
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they derive bom it. The malignity of a, few serves for the protec- 
tioo of all. Though not above a tenth of their number are actually 
vencwnous, yet. the similitude they all bear to each other excitea « 
general t^ror of th^ whole tribe; and the uncertainty of their 
enemies in which the poison ebieflv reudes, makes even, the «io«l 
Wmless formidable. Thus Providence seems to have acted with 
double precaution; it has given some of them poison for the 
general defence of a tribe naturally feeble ; but it has thinned the 
numbQiB of thorn which are venomous, leist they should becofM 
too p<»verful for the rest of animated nature. 

From tliese noxious qualities in the serpent kind, it is no wonde? 
that not only man, but beasts and birda, carry on an imceasing 
war ag^inet t)»em. The ichneumon of the Indians, and the peqcaiy 
of America,, -destroy them in great numbers* These animals have 
the art of seizing them near the head ; aini it is said that tli^ can 
akia them with ^reat dexterity. Tbe vulture and the eagle alao 
prey upon them m great abundance ; a»d often sousing down frooa 
the elouds, drop upon a long serpent, wbick they snatch up 
Smuggling and writhiij^ in the air. Dogs id9o are bved up to 
oppose tliem* Father Feuillee tells us, that being in the wooda 
of Martinico, be was attacked by a large serpent* which he could 
not eaaily avoid, when his dog unaiediately came to his relief, and 
seized the assailant with ^reat courage. The serpent entwined 
him, and pressed him so violently tltat the blood came out of his 
mputh, and yet the do^ never ceased till he had tore it to piecest 
The dog was not sensible of his wounds during the fight; ,biitt 
soon after, bis head swelled prodigiously, and he lay on the ground 
QM dead. But his master having found hard by a banana tree» lie 
applied the juice, mixed with treacle, to the woonds, which reco* 
vered the dog, and quickly healed his sores* 

But it is in man that these venomous creatures find the mmA 
dangerouti enemy. The Psylli of old were, famous for charminig 
and destroying serpents^ Some moderns pretend to the same art* 
Casaubon says, that h^ knew a man who could at any tinie sum-* 
uvon a hundred serpents together, and draw tliem into the fire. 
Upon a certain occasion, when one of them bigger than the res4 
would not be brought in, he only repeated his ch^m, and it oame 
forward, like the rest, to submit to the flames. PhiloAtmtua 
describes particularly how the Indiaas chansn serpentsu " They 
take a scarlet robe embroidered with gold lettevs, and spi^ei^ it 
before a serpent'15 hole. The gulden ktters have a iaAcinating 
power ; and, by looking steadfi^ly, the serpent's eyes are fNver^ 
come and laid asleep.'' These and m^kny othev feats have been, 
often prajctised upon these animAU by artful men, who had ferst 
prepared the serpents for tlieir exercise, and then exhibited iJtwam 
as adveutitiously assembled at their call. In Indiia there is nothiitt 
so common as dancing serpents, which are carried about in a broad 
flat vessel, somewhat re^mbling a aeve. These erect and puA 
themselvefi in motion at the word of command. WWn their koepar 
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sings a slow lune, they se^m by tlieir heads to keep time; when 
he sin^ a quicker medsuie, they appear to move more brisk and 
lively. All animals have a certain degree of docility ; and we Hnd 
that serpents themselves can be brought to move and approach at 
the voice of their master. From this trick successfully practised 
befiit^ ^e ignorant, it is most probable has arisen all the boasted 
jmt^hsiDns whidi some have made to charming of serpents ; an art 
to i^ich the native Americans pretend at this very day. One of 
Lifnuens^s pupils, we are tola, purchased the secret from an 
indiaDy and then discovered it to his master; but, like all secrets 
4Bf the kindt it is probable* this ended in a few unmeaning words 
of no dSicacv. 

Though the generality of mankind regard this formidable race 
wWi horror, yet there have been some nations, and there are some 
at iJiiB day, raat consider them with veneration and regard. The 
aidoFation paid by the ancient Egyptians to a serpent is well known ; 
Many of the nations at present along the western coast of Africa 
retain the same unaccountable veneration. Upon the Gold and 
Slave Coasts, a stranger, upon entering the cottages of the natives, 
is often surprised to see the roof swarming with serpents, that 
cJtng there without molesting, and unmolested by the natives. 
But his surprise will increase upon going fiirther southward to the 
Idngdom of Widah, when he finds that a serpent is the god of the 
eonntry. Tliis animal, which travellers describe as a huge over- 
gTOwti creature;, has its habitation, its temple, and its priests. 
These impress the vulgar with an opinion of its virtues; and 
numbers are daily seen to o^r, not only their goods, their pro- 
visions, and their prayers, at th6 shrine of their hideous deity, but 
^Amo their wives ' and daughters. These the priests readily accept 
M, and after some days of penance, return them to their soppli- 
■Bts, much benefitted by the serpent's supposed embraces. Such 
a camfiticated picture of ignorance and imposture gives no very 
IkvoiiTable impressions of our ffellow-creatures ; but we may say, 
ID defence of human nature, that the most frightful of reptiles is 
worshipped by the most uncultivated and barbarous of mankind. 
• From this general picture of the serpent tribe, one great dis- 
tinction obviously presents itself; namely, into those that are 
venomous, and those that are wholly destitute of poison. To the 
fint beiong the Viper, the Rattle-Snake, the Cobra di Capello, 
wad all the affinities ; to the other, the Common Black Snake, the 
didoya, the Boiguacu, the Amphisbsna, and various others, that, 
thoug4i destitute of venom, do not cease to be formidable. I will 
ther^i-e etve their history separately, begimxing with the venomous 
dassr, to they have the strongest daims to our notice and attention. 
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CHAPTER IX. 

OF VENOMOUS SERPENTS IN GENERAL. 

The poison of serpents has-been for ages one of the jopreatest 
objects of human consideration. To us vrlko seldom feel the 
vengeful ^^ound, it is merely a subject of curiosity ; but to those 
placed in the midst of the serpent tribe, who are every day exposed 
to some new disaster, it becomes a matter of the most serious 
importance. To remedy the bite of a serpent is considered among 
our physicians as one of the slightest operations in medicine, but 
among the physicians of the East the antidotes for this calamity 
make up the bulk of their dispensaries. In our colder climates 
the venom does not appear with that instantaneous operation which 
it exhibits in the warmer regions ; for either its powers are less 
exquisite, or our fluids are not carried round in such rapid circa* 
lation. 

In all countries, however, the poison of the serpent is sufficiently ' 
formidable to deserve notice, and to excite our attention to its 
nature and ejects. It will therefore, in the first place, be proper 
to describe its seat in the animal, as also the instrument by which 
the wound is made and the poison injected. In all this venomous 
class of reptiles, whether the viper, tne rattle-snake, or the cobi:a 
di capello, there are two large teeth or fangs that issue fromi the 
upper jaw, and that hang out beyond the lower. The rest of the 
snake tribe are destitute of these, and it is most probable that 
wherever these fangs are wanting the animal is harmless ; on the 
cofitrary, wherever they are found, it is to be avoided as the most 
pestilent enemy. These are the instruments that seem to place the 
true distinction between animals of the serpent kind : the wounds 
which these fangs inflict produce the most dangerous symptoms ; 
the wounds inflicted by the teeth only are attended with nothing 
more than the ordinary consequences attending the bite of any 
other animal. Our first great attention, therefore, upon seeing a 
serpent, should be directed to the teeth. If it has the fang teeth, 
it is to be placed among the venomous class ; if it wants them, it 
may be set down as inoflensive. I am not ignorant that manv 
serpents are said to be dangerous whose jaws are unfurnished with 
fangs, but it is most probaole that our terrors only have furnished 
these animals with venom ; for of all the tribe whose teeth are thus 
formed, not one will be found to have a bag for containing poison, 
nor a conduit for injecting it into the wound. The Black Snake, 
the Liboya, the Bhnd Worm, and a hundred others that might be 
mentioned, have their teeth of an equal size, fixed into the jaws, 
and with no other apparatus for inflicting a dangerous wound than 
a dog or a lizard : but it is otherwise with the venomous tribe we 
are now describing ; these are well furnished, not only with an 

'^oratory where the poison is formed, but a canal by which it is 



THE SERPENT KIND. 181 

conducted to the jaw, a bag under the tooth for keeping it ready 
for every occasion, and also an aperture in the tooth itself for 
injecting it into the wound. To be more particular, the glands 
tlmt serve to £ibricate this venomous fltiid are situated on each side 
of the head behind the eyes, and hare their canals leading from 
thence to the bottom of the fangs in the upper jaw, where they 
empty into a kind of bladder, from wheiice the fangs on each side 
are seen to grow. The venom contained in this bladder is a yellow- 
ish, thick, tasteless liquor, which injected into the blood is death, 
yet which may be swallowed without any danger. 

The fangs that give the wound come next under observation : 
they are large in proportion to the size of the animal that bears 
them ; crooked, yet sharp enough to inflict a ready wound. They 
grow om one side, and sometimes two, from two moveable bones in 
the upper jaw, which by sliding backward or forward have a power 
of erecting or depressing the teeth at pleasure. In these bones are 
also fixed many teeth, but no way venomous, and only serving to 
take and hold the animal's prey. Besides this apt disposition of 
Ae fangs, they are hollow within, and have an opening towards 
the point like the slit of a pen, through which, when the fang is 
pressed down upon the bladder where it grows, there is seen to 
issue a part of the venom that lay below. To describe this opera- 
tion at once : when the serpent is irritated to give a venomous 
wound, it opens its formidable jaws to the widest extent; the 
moveable bones of the upper jaw slide forward ; the fangs that lay 
1 before inclining are thus erected ; they are struck with force into 
the flesh of the obnoxious person ; by meeting resistance at the 
points, they press upon the bladders of venom from whence they 
. ^row ; the venom issues up through the hollow of the tooth, and 
18 pressed out through its slit into the wound, which by this time 
the tooth has made in the skin. Thus from a slight puncture, and 
tfte mfusion of a drop of venom scarce larger than the head of a 
pin, the part is quickly inflamed, and, without a proper antidote^ 
the whole frame contaminated. 

The appearances which this venom produces are different, ac- 
cording to the serpent that wounds, or the season, or the strength 
of the animal that strikes the blow. If a viper inflicts the wound, 
and the remedy be neglected, the symptoms are not without danger. 
It first causes an acute pain in the place affected, attended with a 
swelling, first red, and afterwards livid. This by degrees spreads 
to the neighbouring parts ; great &intness, and a quick, though 
low and interrupted pulse ensues : to this succeed great sickness at 
the stomach, bilious and convulsive vomitings, cold sweats, pains 
about the navel, and death itself. But the violence of the symp- 
toms depends much on the season of the year, the difference of the 
climate, the size or age of the animal, and the depth and situation 
of the wound. These symptoms are much more violent, and. 
succeed each other more rapidly after the bite of. a rattle-snake; 
but when the person is tit by the cobra di capello, he dies in . 
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ail hour, his whole frame being disuolved into a putrid maw of 
Gormption, 

Nothing surely can more justly excite our wonder , than that so 
small a Quantity of venom should produce such powerful and 
deadly eflects. If the venom itself be examined through a micros 
scope, it will be found to shoot into little crystals, that to an 
imagination already impressed with its potency., k>ok like so many 
darts lit for entenng the blood-vessels, and wounding their tendor 
coats. But all these darts are wholly of our own making ; the 
softest, mildest fluid whatevet*i possessed of any consistency, will 
&rm crystals under the eye of the microscope, and put on an 
appeanmce exactly like the venom of the viper. In fact^ thia 
venom has no acria taste whatever \ and to all experimentii that our 
senses can make upon it, appears a slimy insipid fluid. Charaa, 
who often tasted it, assures us of tlia fact ; and asserts that it may 
be taken inwardly without any sensible eflects, or any prejudice to 
the constitution. But tlie famous experiments that were tried by 
Redi and others, in the presence of the Great Duke of Tuscaiv 
and his court, put this b^and any doubt whatsoever. By those it 
appeared, that the serpent having once bitten, exhausted for that 
time the ^eatest part of his poison ; and though the wound caused 
by its biting a second time was attended \vith some malignant 
symptoms, yet they were much milder than before. It appeared 
that the serpent biting, upon a sponge, or a piece of soft Dread^ 
and then biting a dog immediately arar, did not inflict a wound 
more dangerous than the prick of a needle. It appeared that the 
venom being collected^ and a needle dipped therein, this produced 
almost as painful eflects as the teeth of the animal itself. But 
what caused the greatest surprise in the . court was the seeming 
rashness of one Tozzi, a viper-catcher, who, while the pliilosophers 
were giving elaborate lectures on the dana^er of the poison whei» 
taken internally, boldly desired a large quantity of it might be 
put together ; and then, with the utmost cotitideiice, drank it off 
before them all. The court was stmck with astonishment, and 
expected that the man would instantly &11 dead ; but they soon 
perceived their mistake, and found that, taken in tins manner, the 
poison was as harmless as water ; so true is that famous passage 
of Lucan, — 

Noxia iterpentum eat admixto sanguine pettu : 
Morsu virus habenty ef fatum in dente mifumtut .- 
Poeiila morte earent. 

What then shall we say to the speedy effect of so seemingly 
harmless a liquid taken into the circulation ? Let us first observe, 
that milk is one of the most mild and nourishing of all fluids, and 
seemingly the most friendly to the human constitution ; yet if milk 
be injected into a vein, it will quickly become fatiil, and kill with 
more c*ertain destruction than even the venom of the vi[>er. From 
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hieAte then we may infer, that the intiMocinff not only the strpcn* 
tine v^Doni) but also a quantity of any other mixture, into tiie 
drcnlation) will be fatal ; and that, consecpaently, serpents kill ai 
iveU by tfatir power of iinectin^ tbe wound, as by the potency of 
their jpoiisii^ Some indeed may imect a more acrimonious mlxtufc^ 
and this may produce more speedy effects ; but any mixture thua 
injected would be dangerous, and many would be fatal. 

Ray gives us an instance of the potency of the serpent poison^ 
wliicn^ though it has all the air of a &.ble, I cannot help 
tfanscribing. ** A eentkman who went over to the East IndieSi 
whAt he was one day sitting among some friends, was accosted 
by an Indian juggler^ who offered to show him some expenmiefitt 
reapecting the venom of ser^nts ; an exhibition usutid enough in 
that <rountry. Having first, therefore, produced a korge serpent^ 
he assured the company diat it was harmless ; and to convince 
tbcm of what he said, he tied up his arm, as is usual with those 
who are goin^ to be bled, and whipped the serpent till it waM 
pnnrofced to bite him. Having drawn in this manner about half a 
spoonful of blood from his arm, he put the congealed clot upofl 
his thigh.. He then took out a much smaller serpent, whic^ Wais 
■o other than the cobra di capello ; and having tied up its neck^ 
be procured about half a drop of its venom, which he sprinkled 
4Mi me €^t of blood on his thigh, which instantly began to ferment 
and bubble, and soon changed colour, fSrora |i red into a yellow.^' 

This he pretended was caused by the extreme malienity of that 
animal's venom : however, I have no doubt that the wnote is either 
a fitble^ or a trick of the Indian^ who, while he seemed to mix 
^ 8erpeat*s venom, actually infused some stronger iaigredient^ some 
mifMeral acid, into the mass of blood, which was capable of work* 
iag such a change. It cannot be supposed that any animal poison 
could act so powerfully upon the blood already drawn and coagu- 
lated ; for a poison that could operate thtts instantaneously upon 
eold bloody could not fail of soon destroying the animal itself. 

Be this as it will, the effects of serpent poison are too well 
known, though the manner of operation be not so clear. As none 
of this malignant tribe grow to a great siae, the longest of them 
not exceeding nine feet, they seldom seek the combat with larger 
animals, or offend others till they are first offended. Did tbey 
exert their malignity in proportion to their power, they could easily 
drive the r^nks of nature before them ; but tliey seem unconscious 
of {heir own superiority,^ and rather Qy than offer to meet the 
meanest opposer. Their food chiefly conststs^ of small prey, such 
as birdsy moles, toads, and lizards : so that Ifhey never attack the 
more formidable animals, that woul<i seldom die unrevenged. 
They lurk therefore in the clefts of locks, or among stony places ; 
tiiey twine round the branches of trees, or sun tKemsdves in the 
long grass at the bottom. There they only seek repiose and safety. 
If some unwary traveller invades their retreats, theii> first effort is 
to fly ; but when either pursued or accidentally trod upon, they 
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thiai make a fierce and fatal resistance. For this purpose, they 
rjBse themselves according to their strength, upon their tail, erect 
their head, seize, the limb that presses them ; the wound is giveui 
and the head withdrawn in a moment. It is not therefore without 
reason that the Asiatics, who live in regions where serpents greatly 
abound, wear boots and long clothes, which very well protect 
their lower parts from the accidental resentment of their, reptile 
annoyers. 

In the Eastern and Western Indies, the number of noxioin 
^rpents is various ; in this country we are acquainted with only one. 
The viper is the only animal in Great Britain from whose bite we 
have any thing to fear. In the tropical climates, the rattle-snake, 
the whip-snake, and the cobra di capello, are the most formidable, 
t:hough by no means the most common. From the general noto- 
riety of these serpents, and the universal terror which they occa- 
sion, it would seem that few others are possessed of sucli powerful 
malignity. 

• : Yipers £lre found in. many parts of this island; but the dry, 
^ay, and particularly the chalky countries abound with them* 
This animal seldom grows to a greater lengtli than two feet; though 
sometimes they are found above three. The ground colour 
iS their bodies is a dirty yellow ; that of the female is deeper. 
The back is marked the whole: length with a series of rhomboid 
bl&ck ^pots, toucliing each oth^r at the points ; the sides with tri- 
angular ones, the belly entirely black. It is chiefly distinguished 
from the common black snake by the colour, which in the Tatter is 
more beautifully mottled, as well as by the head, which is thicker 
tlian the body; but particularly by the tail, which in the viper, 
though it ends in a point, ^oes not rnnibiperiiig to so great a length 
as in the other. Wlien, therefore, other distinctions fail, the difier- 
ence of the tail can be discerned at a single glance. 

The viper differs from most other serpents in being much slower, 
ns ulso in its excluding its young completely formed, and bringing 
them forth alive. The kindness of Providencii seems exerted not 
only in diminishing the speed, but nlso the fertility of this danger- 
ous creature. They .copulate in May, and are supposed to be 
about three months l>efore they bring forth, and have seldom above 
eleven eggs at a time, TJ)ese are of the size of a blackbird's egg,- 
and chained together in the womb like a string of beads. £ach 
egg contains from one to four, young ones ; so tnat the whole of a 
brood may amount to about twenty or thirty. They continue in 
the wo.mb till they come to such perfection as to be able to burst 
from the shell ; and' they are said by their own efforts to crety 
from conlinenient into the open air, where they continue for several 
days, witliout taking, any food whatsoever. ^* We have been often 
assured,'* says Mr. Pennant,. " by intelligent |>eople, of the truth 
of a fUtt, that the young of a viper when terrified will run down 
the throat of the parent, and si-rk slielter in its IhIIv, in tlie simie 
niHiHier as the young of the o[>ossuui retire into the ventral pouch 
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of the old one. From this," continues he, " some have imagined 
that the viper is so unnatural as to devour its own young ; ' but this 
deserves no credit, as these animals live upon frogs, toads, lizards^ 
and young- birds, which they often swallow whole, though the 
morsel is often three times as thick as their own body. 

• The viper is capable of supporting very long abstinence, it being 
known that some have been kept in a box six months without food; 
yet during the whole time they did not abate of their vivacity. 
They feed only a small part of the year, but never during their 
conlinement ; for if mice, their favourite diet, should at that tiraje 
be thrown into their box, though they will kill, yet they will never 
eat them. When at liberty, they remain torpid throughout the 
winter ; yet, when confined, have never been observed to take their 
annual repose. Their poison, however, decreases in proportion 
to the length of their confinement; and it is thought, that the 
virtues of the animal's flesh are by the same restraints considerably 
lessened. 

. They are usually taken with wooden tongs by the end of the 
tail, which may be done without danger ; for, while held in that 
positioh, they are unable to wind tnemselves up to hurt their 
etiemy : yet, notwithstanding this precaution, the viper-catchers 
are frequently bit by them ; but by the application of olive oil, 
the bite is effectually cured. 

• One William Oliver, a viper-catcher at Bath, was the first who 
discovered this admirable remedy. On the first of June, 1735, in 
the presence of a great number of persons, he suffered himself to be 
bit by an old black viper, brought by one of the company, upon 
the wrist and joint of the thumb of the right hand, so that drops 
of blood came out of the wound : he immediately felt a violent 
pain, both at the top of his thumb, and up his arm, even before 
the viper was loosened from his hand ; soon after he felt a paioj 
resembling that of burning, trickle up his arm ; in a few niinutes 
his eyes began to look red and fiery, and to water much; in less 
th^n an hour he perceived the venom seize his heart, with a pricking 
pain, which was attended with faintness, shortness of breath, ana 
cold sweats; in a few minutes aft«r this, his belly began to swell, 
with great gripings, and pains in his back, which were attended 
with vomitings and purgings : during the violence of these symp- 
toms, his sight was gone for -several minutes, but he could hear 
all the while. He said^ that in his former experiments he had 
never deferred making use of his remedy logger than he perceived 
the effects of the venom reaching his heart ; but this time, being 
willing to satisfy the company thoroughly, and trusting te> the 
speedy etfects of his remedy, which was nothing more than olive 
oil, he forbore to apply any thing till he found himself exceedingly 
ill,- and quite giddy. About an hour and a quarter after the first 
of his being bit, a chafhng-dish of glowing charcoal was brought 
in, and his naked arm was held over it, as near as he could bear, 
while his wife rublxd in the oil with her hand, turning his arm 
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cc»atinually rounds as if she would have roaated it over the coals : 
he Baid the poieon soon abated, but the sweUiug did iu>t diminish 
much. Most violent pumngs and vomitings soon ensued ; and his 
pulsft became so low, and so often interrupted, that it was thought 
proper to order him a cepetition of cordial potions : he said he was 
not sensible of any great relief from these ; but that a glass or two 
of olive oil drank down, seemed to give him ease. Continuing in 
this dangerous condition, he was put to bed, where his arm was 
again batiied over a pan of charcoal, and rubbed with olive oil, 
beated in a ladle over the ehareoal, by Dr. Mortimer*s direction, 
who was the physician that drew up the account* From this last 
operation, he declared that he found immediate ease, as though 
hy some charm : he soon aftfer fell into a profound sleep, and, after 
about nine hours sound rest, awaked about six the next morning 
and found himself very well ;. but in the afternoon, on drinking 
some rum and strong beer, so as to be almost intoxicated, the 
swelling returned, wim much pain and cold sweats, which abated 
soon on bathing tlie arm, as befcMTf^ and wrapping in up in a 
brown paper soatked in the oil. 

Sudi are the effects oS the vif^'s bite ; yet its flesh has long 
been celebrated as a noble medicine. A broth made b^ boiltng 
one vipes in a quart of water till it cooiies to a pint, is uie usual 
method in which it is given at present ; and it is said to be a ven^ 
powerful restorative in battefed constitutions : the salt of vipers is 
ako thought to exceed amy other animal salt whatever, in giving 
vigour to the languid circulation, and promptii^ to venery* 

The Rattle-snake is bred in Americki, and in no part of the Old 
World* Some are as thick as a naan's leg, and six feet in length ; 
but the most usual size is from four to five feet long. In most 
particulars it resembles the viper : like that animal, having a large 
f^ead and a small neck, being of a dusky colour, and furnished 
with &ngs that inflict the most terrible wounds. It diflers^. how-* 
ever, m having a large scale, which hangs like a pent-house ovet 
each eye. The eye also is furnished with a nictitating membrane, 
that preserves it from dust ; and its scales arc of a considerable 
degree of hardness. They are of an ovange,, tawny, and blackish 
colour on the back ; and of an ash eoWuaf on the belly, inclining 
to lead. The male may be readily distinguished from the female, 
by a black velvet spot on the head, and by the head being smaller 
aad lon^. But tliat which, besides their superior malignity, 
distinguishes them from all other animals, is their rattle, an instrur- 
mekkt lodged in th^r tail, by which they make such a loud rattling 
noisQ, when they move, that their approach may readily be per« 
ceited^ and the danger avoided. This rattle, which is placed in 
the tail, somewhat vesembles, when taken out of the body, the 
curb chain of a bridle : it is composed of several thin, hard, hollow 
bones, linked to each other, and rattling upon the slightest motion. 
It is supposed by some, that the snake acquires an additional bone 
every year; and that, from hence, its age may be precisely known: 
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however t}u# maf be^ oeirtaio it im^ that the youag snakee of a yMr 
or two old have w^ rattks at all ; while maoay old one^ have been 
killed that had from eleven to thirte^i joints each* They ahaba 
and oiake a noise with these rattles with pit>di»oiis quickness when 

, they a9e disturbed ; however, the peccary and the vultuit are no^ 
way terrified at the sound, but hasten, at the signal, to s^ae thi^ 
snake, as their most fevourite prey. 

It is very dii&rent with almost every other asimaL The eertm 
death which ensues from this terrible cveature's bite, makea a soJbU 
tude wherever it is heard* It moves along with the mitat majostiG 
rapidity ; neither seeking to offend the larg» animala,. nor teariag 
their ineults. If unprovoked, it never meddles with any thins 
but its natund prey ; but when accidentally tsod upoo^ or pursued 
to be destroyed, it then makes a dreadful and despenite defence. 
It erects itself upon its taal, throws back the head» and inflicts its 
wound in a nidment ; then parts, and inflicts a second wound: 
after which we ave told by some, that it remaina toepid and inacK> 
tive, without even attempting to escape. 

The very instant the wound is inflicted, though small in itself, 
ft appears mcNre painful than the sting of a bee., This pain, which 

• is so suddenly felt, &r fi^m abating, grows every moment nxMre 
escpttciating and dangerous : the Umb swdlls ; the venom reaches 
the head, wmch is soon <^ a monsta*o«ia si^ ; the ^es are red aiMd 
fiery ; tl^ heart beats quick^ with fiequi^t interruptiona ; the pam 
becxmies insupportable^ and some expire under it in five or six 
hours^ but otiicrsi who are of stronger eonstituttons, survive the 
s^ny for a few liours longer, only to sink under a general mortifi** 
cation, wj^udi ensues and corrupts the whole body. 

As a gent^enan in Virginia was walkifig in the fields for hia 
amusanent, he accidentally trod upon a rattlc'-snake, that bad 
been lurking in a stony place,, which^ enraged by the pressure^ 
resu<ed upi bit his hand, Uad slK»ok its mtUea. The gentkoMn 
readily perc^ved that be was in the most dreadful danger; but, 
unwilling to die unrevenged; he killed the snake, and carrying it 
home in his Imnd, threw it on the ground before his iimily, crying 
out, ^' I am killed, and there is my mmrderer T' In such an 
extremity the speediest remedies were the best. His arm, which waa : 
beginning to swell, was tied up near the shoulder the wound was 
anointed with oil, and every precaution taken to stop the infectioQ* . 
Sy the help of a very strong constituti(m! he recovered ; but not 
without fediing the moi>t various and dn^adful symptoms for several 
weeks together* His arm» bel^w the tigatunei appeared of several 
cdoura, with a writhing amonij the muscles, that^ to his terrifiedl 
imagination, appeared like the motions of the animal that had 
wounded him. A fever ensued; the loss of his hair, giddinesd^ 
drought, weakness, and nervous faintings; tilly by slow degrees, 
a very strong habit overpowered the latent mal^ity of the poison* 
Several remedies have been tried to alleviate this calamity, A 
decoction of the Virginian snnke^root is consideored us the most 
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effectual ; and at the same time the head of the animal bruised and 
laid upon the part ai)ected^' > is thought to assist the cure. In 
general, however, it is found to be iatm ; and the Indians, sensible 
of this, take <^re to dip their afrows in the poison under the rattle- 
snake's fangs, when they desire to take a signal revenge of their 
enemies. 

Thus much concerning this • animal is agreed upon by every 
naturalist ; there are other circumstances in its history which are 
not so well ascertained. And first, its motion, which some describe 
as the swiftest imaginable, asserting, that its Indian name of 
JEeacqalt^ which signifies the wind-serpent, implies its agility: 
others, on the contrary, assert, that it is the slowest and the most 
sluggish of all serpents ; and that it seldom moves from one place. 
In this opposition of opinions, there are others who assert, that on- 
even ground it moves but slowly, but then, among- rocks, that it 
goes at a great rate. ■ If we • may- arg^e from analogy, the i^pinion 
of those who contend for its slow motion seems the most provable, 
as the viper, which it so very much resembles, is remarkable atnbng 
serpents for its inactivity. 

It is said also by some, that the rattle-snake has a power of 
charming its prey into its mouth ; and this is as strongly contra^ 
dieted by others. The inhabitants of Pennsylvania are said to 
have opportunities of observing this strange fascination every day. 
The snake is often seen basking at the foot of a tree, where birdd 
and squirrels make their residence. There, coiled upon its tail, 
its jaws extended, and its ej^es shining like fire, the rattle-snake 
levels its dreadful glare upon one of the little animals above. The 
bird or the squirrel, whichever it may be, too plainly perceives the 
mischief meditating against it, and hops from branch to branch, 
with a timorous plaintive sound, wishing to avoid, yet incapable 
of breaking through the fascination; thus it continues for some 
time its feeble efforts and complaints, but is still seen approaching 
lower and lower towards the bottom branches of the tree, until, at 
last, as if overcome by the potency of its fears, it jumps down 
from the tree directly into the throat of its frightful destroyer. 

In order to ascertain the truth of this story, a mouse was put 
into a large iron cage, where a rattle-snake was kept, and the effect 
carefully observed. The mouse remained motionless at one end 
of the cage, while the snake, at the other, continued fixed, with 
its eye glaring full on the little animal, and its jaws opened to 
their widest extent : the mouse for some time seemed eager to 
escape ; but every effort only served to increase its terrors, and to 
draw it still nearer the enemy ; till, after several ineffectual at- 
tempts to break the fascination, it was seen to run into the jaws 
of the rattle-sn^ke, where it was instantly killed. 

To these accounts the incredulous oppose the improbability of 
the fact; they assert that such a power ascribed to serpents, is only 
the remnant of a vulgar eiTor, by which it was supposed that 
serpents could be charmed, and had also a power of charming. 
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They aver, that animals are so far from rumung down the throat 
of a rattle->snake in captivity, that the snake will eat nothing in 
that state, but actually dies for want of subsistence. 

A serpent, called the Whip-snake, is still more venomous than 
the former. This animal, which is a native of the Elast, is about 
five feet long, yet not much thicker than the thong of a coach- 
man!s whip. It is exceedingly venomous ; and its bite is said to 
kill in about six hours. One of the Jesuit Missionaries happening 
to enter into an Indian pagoda, saw what he took to be a whip- 
cord lying on the floor, and stooped to take it up; but upon 
handling it, what was his surprise to find that it was animated, and 
no other than the whip-snake, of which he had heard such formi- 
dable accounts ! Fortune, however, seemed favourable to him, 
for he grasped it by the head, so that it had no power to bite him, 
and only twisted its folds up his arm. In this manner he held it, 
till it was killed by those who came to his assistance. 

To this formidable class might be added the Asp, whose bite 
however is not attended with those drowsy symptoms which the 
ancients ascribed to it. The Jaculus of Jamaica also is one of 
the swiflest of the serpent kind. The Haemorrhois, so called 
from the haemorrhages which its bite is said to produce ; the Seps, 
whose wound is very venomous, and causes the part affected to 
corrupt in a very short time ; the Coral Serpent, which is red, and 
whose bite is said to be fiital. Biit of all others, the Cobra di 
Capello, or Hooded Serpent, inflictis the most deadly and incu- 
rable wounds. • Of this formidable creature there are five or six 
different kinds ; but they are all equally dangerous, and their bite 
followed by speedy and certain death. It is from three to eight 
feet long, with two large fangs hanging out of the upper jaw. It 
has a 'broad neck, and a mark of dark brown on the forehead; 
which, when viewed frontwise, looks like a pair of spectacles, but 
behind like the head of a cat. The eyes are fierce, and fHill of 
fire; the head is small, and the nose flat, though covered with 
very large scales, of a yellowish ash colour ; the skin is white, and 
the large tumour on the neck is flat and covered with oblong 
smooth scales. The bite of this animal is said to be incurable, 
the* patient dying in about ah hour afler the wound, the whole 
frame being dissolved into one plitrid mass of corruption.* 

[* ^< In tiie year 1759,^* Bays M. d^Obsonville, << i witnesaed a very singular 
instance of the effect^ of the bite of one of these serpents, which happened in 
the midst of a corps of troops commanded by M. de jBassy. An Indian Gentoo 
merchant perceived a Mahometan soldier of his acquaintance going to kill one 
of these. reptiles, which he had found sleeping under his packet; theGentoo 
flew to beg its lilejj protesting it wofild do no hurt if it was not first provoked, 
passing at the same time his hand under its belly to carry it out of the camp, 
when suddenly it twisted round, and bit his little finger ; upon which this 
anfortunate martyr of a fanatic charity gave a ahiiek, took a few steps, and fell 
down insensible. They flew to his assistance, applied the serpent-stone, fijre^ and 
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To teukeif the bite of all these animris, perhaps 9alad««oi! i;wtdld 
be veiy eiicaeioiid : however, the IdcUmis anake use of a compo- 
sition, which !• calted in Europe Petro di Cobra, or the Serpent 
Stone; and which, applied to the wound^ » ^d to draw out the 
veDom* The composition of tiiis stone, for it is an artificial snl)- 
stanoe, is kept « secret ; and perhaps its efi^ects in estractin^ the 
renom may be imaginary ? nefeithelesi, it is certain that it has a 
power of sticking to tae skin, and svckin^ a part of the blood 
mm the wowid. This it maj do aomewfiat in tbe same manner as 
we see a tobqecoNpipe sti<!k to the lips of a man who is smoking ; 
yet still we anre ignorant of the manner, and the secret might pro- 
bably be 0i some use in medicine. It were to be wished, thereibre, 
tint those who go into India would examine into this composition, 
and give ua the fCBult of their inquiries ; but I fear that it » not to 
benefit mankind, that our trarfellerB now go to India. 



CHAPTER X. 

OF )»EBJ*fiI^TS WITHOUT VBKOM. 

The class of serpents without poison may be distii^guished from 
tbose thf^ are venomous by their wanting the fang teeth ; their bead* 
also are not so thick in proportion to their bodies ; and, in general^ 
they taper off to the tail more gradually in a point. But notwitb* 
staadinff their being destitute of venom, they do not cease to be 
formidable: some grow to a size by which they become the n>ost 
powerful animals of the forest ; and even the smallest and noost 
narmless of this slender tribe find protection from the similitude 
of their form. 

The fangs make the great distinction among serpents, and all 
this tribe are without them. Their teeth are short, numerous, and 
in the smaller kinds, perfectly inoffensive ; they lie in either jaw, 
as in frogs and fishes, their points beading backwards, the better 
to secure their prey. They want that artificial mechanism by 
which the poisonous tribe innict such deadly wounds ; they have 
no gland m the head for preparing venom, no conduits for con- 
veying it to the teeth, no receptacles there, no hollow in the instru- 
ment that inflicts the wound. Their bite, when the teeth happen 
to be large enough to penetrate the skin, ffor in general they are 
too small for this purpose), is attended with no other symptoms 
than those of an ordinary puncture ; and many of this tribe, as 
if sensible of their own impotence, cannot be provoked to bite, 
though never so rudely assaulted. They hiss, dart out their fbrky 

scarifications; but they were all ineffectual, his blood was already coagulated. 
AboQt an hour after, 1 saw the body as they were going to biuii it, and 1 thought 
I perceived some indications of a complete dissolutiuu of the blood/"] 
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lofngiieSy erect themselves on the tail, and call tip all their terran 
to intimidate their aggressore ; but seem to consider their leetii as 
unnecessary instruments of defence, and never attempt to use 
them. Eren among the largest of this kind, the teeth are never 
employed in the most desperate engagements. When a haie or a 
bird is caught, the teeth may serve to prevent such small game 
from escaping ; but when a buffalo or a tiger is to be enconnteied, 
it b by trie strong Iblds of the body, by the fierce verberationa 
of the tail, that the enemy is destroyed : by thns twining round, 
and dmwiHg the knot willi convulsive energy, this enormous reptile 
breaks every bone in the quadruped's body, and then at one 
morael devours its prey. 

From hence we may distinguish the unvenomous tribe into 
two kinds : first, into those which are seldom ibund of any con« 
siderable magnitude, and that never offend animals larger or more 
powerful than themselves, but which find their chief protection in 
flight, or in the doubtfulness of their form ; secondly, into such 
as grow to an enormous size, fear no enemy, but indiscriminately 
attack all other animals and devour them. Of the first kind is the 
Common Black Snake, tlie Blind Worm, the Esculapian Serpent, 
IherAmphisbttna, and several others. Of the second, the Liboya, 
the Boignacu, the Depona, and the Boiqnatrara. 

The Black Snake is the largest of Bnelish serpents, sometimes 
exoeecMng four feet in length. The neck is slender ; the middle 
of the body thick ; tlie back and aides covered with small scales ; 
tlie belly wit^ oblong, narrow, tmnsverse plates ; the colour of ihe 
back and sides is of a dusky brown ; the middle of the back 
marked with two rows of small block spots^ running from the head 
to the tail ; the plates on the belly are dusky ; the scales on the 
sides are of a bluish white ; the teeth are small and serrated, lying 
on each side of the jaws in two rows. The whole species is per- 
l^ly inoffensive, taking shelter in dunghills, and among bu^es 
in moist places ; from whence they seldom remove, unless in th^ 
midst of the day in summer, when they are called oat by the heat 
to bask theoMelves in the sun. If disturbed or attacked, they 
move away among the brambles with great swiftness ; but if too- 
closely pursued, they hiss and tlireaten, and thns render them- 
aeHes fbimidable, though incapable of offending. 

The black snake preys upon 'frogs, insects, worms, mice, and 
jeung birds ; and, considering the smallness of the neck, it n 
amasmg how htrge an animal it will swallow. The black snake of 
Virginia, which is larger than ours, and generally grows to stk 
feet long, takes a prey pvoportiontble to its size, — partridges, 
ehiclcens, and young ducks. It is generally found in the nei^bi^ 
beurhood of-^ b^-roost, and will devour the eggs evenwnrle 
the hen is sitting upon them : these it swallows whole ; and often, 
after H has done thci misehief, will roll itself round in the nest. 

The whole of this tribe are oviparous, excluding eighty <k a 
hundred eggs at a time, whicb are laid in dunghills or hot-beds. 
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bed, the heat of which, aided by that of the sun, brings them to 
maturity* During winter they lie torpid in banks of liedges, and 
under old trees. 

The Blind Worm is another harmless reptile, with a formidable 
appearance. The usual length of this species is eleven inches. 
The eyes are red ; the head small ; the neck still more slender t 
from that part the body grows suddenly, and continues of an 
equal bulk. to the tail, which ends quite blunt; the colour of the 
back is cinereous, marked with very small lines, composed of 
minute black specks ; the sides ' are of a reddish cast ; the belly 
dusky, and marked like the back. The motion of this serpent is 
.slow ; from which, and from the smallness of the eyes, are derived 
its names, some calling it the Slow, and some the Blind Worm. 
Like all the rest of the kind in our climates, they lie torpid during 
winter, and are sometimes found in vast numbers twisted together. 
Thi^ animal, like the former, is perfectly innocent ; however, like 
the viper, it brings forth its young alive. Gesuer tells us, that 
one of these being struck on the head when it was pregnant, it 
immediately cast forth its. young. 

The Amphisbaena, or the Double-headed Serpent, is remark- 
able for moving along with either the head or the tail foremost ; 
and from thence, it has been thought to have two heads. This 
error took its rise from the thickness of the tail, which at a dis- 
tance may be mistaken for another .head. Upon a nearer view, 
however, the error is easily discovered,, and the animal will be 
found formed according to the usual course of nature. It ifta» 
thick at one end as at the other ; and the colour of the skin is like 
that of the earth, being rough, hard, and variously spotted*. 
Some have affirmed jthat its bite is dangerous ; but this must b€^ 
a mistake, as it wants the fangs, and consequently the elaboratory 
that prepares the poison. 

These animals are only formidable from their similitude to the 
viper tribe ; and in some countries where such reptiles are com- 
mon, they make the distinction so exactly, that while they destroy 
serpents of one kind with great animosity, they take others into 
their houses, and even into their bosoms, with a kind of unac- 
countable affection. The Esculapian Serpent of Italy is among 
this number. It is there suffered to crawl about the chambers, 
and often gets into the beds where people lie. It is a yellow 
serpent, of about an ell long ; and though innocent, yet will bite 
when exasperated. They are said to be great destroyers of mice, 
and this may be the reason why they are taken under human pro- 
tection. The Boy una of Ceylon is equally a favourite among the 
natives, and they consider the meeting, it as a sign of good luck. 
The Surinam Serpent, which some improperly call the Ammo- 
dytes, is equally harmless and desirable among the savages of that 
part of the world. They consider themselves as extremely happy 
if this animal comes into their huts. The colours of this serpent 
are so '.many and beautiful that they surpass all description, and 
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iix^ perhaps are tbe chief inducements to the aavages to consider 
its visits as so very fortunate. A still greater favourite is the Prince 
"of Serpents, a native of Japan, that nas not its equal for beauty. . 
Hie scales which cover the back are reddish, finely shaded, and 
marbled with large spots of irregular figures mixed with black. 
The fore part of the bead is covered with large beautiful scales, 
the iaws bordered with yellow, the forehead marked with a black 
Hiarbled streak, and the eyes handsome and lively. But of all 
others, tbe Gerenda of the East Indies is the most honoured and. 
esteemed. To this animal, which is finely spotted with various 
colours, the natives of Calicut pay divine honours; and while their 
deity lies coiled up, which is its usual posture, thepeople fall 
upon their faces before it with stupid adoration. The African: 
jBerenda is larger, and worshipped in the same manner by. the 
inhabitants of. 3ie coasts of Mozambique. The skin is not so 
findy spotted as the former, but it is vari^ated all over the body 
with very fine white, ash-coloured, and black spots. The brilliancy 
of colouring in these reptiles would only serve with us to increase 
our disgust ; but in those countries where they are conunon, dis- 
tinctions are made, and even in this horrid class th^re an^ some 
eyes that can discover beauty. 

But in the larger tribe of serpents there is nothing but danger 
to be apprehended. This formidable class, though without vencmi, 
have something frightful in their colour, as well as their size and 
form. ^ They want that vivid hue with which the savages are so 
much pleased in the lesser kinds ; they are all found of a dusky 
colour, with large teeth, which are more formidable than dan- 
gerous. 

The first of this class is the Great Liboya of Java and Brasil, 
which Legaut affirms he has seen fift^ feet long. Nor is he singulai: 
in this report, as many of the missionaries ^Brm the same ; and ^ 
we have the concurrent testimony of hiistorians as a further proof. 
The largest animal of this kind which has been brought into 
Europe, is but thirty*six feet long ; and it is probable, that much 
greater have been seen and destroyed, before they wexe . thought 
worth qfenditig so fer to satisfy European curiosity. The most 
usual length, however, of the Liboya, is about twenty feet, and 
the thickness in proportion. The teeth are -small in proportion to 
the body, nor are they used but when it seizes the smallest prey. 
It lies in wait fi>r wild animals near the paths, and when it throws 
itself ujK>ii.&em, it wraps them round so closely as to break all 
the bones ; then moistemng the whole body over with ite slaver, it 
makes it fit fi)r deglutition, and swallows it whole. 

The Boiguacu is supposed to be the next in magnitude, and 
has often been seen to swallow a goat whole. It is tmckest in the 
middle of the body, and grows shorter and smaller towards the 
head and the tail ; on the middle of the back there is a chain of 
small black spots running along the length of it ; and on each side 
there are large round black spots, at some distance from each 
other, which are white in the centre ; between these, near the beUy, 
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there are' two tcfwt «f lesfleikr black -spbts, which run parallel to tiie 
back; ' It ha6 a dotibi^ T6Mf o£ ftharp teetii in each jaw, of a white 
colctar^ aflil' sAiiftiiitig lifke mothep-of-pearl. The head is broad, and- 
oHrei* the eii^ it-is miaed iifto two prominencea ; near the extremity 
of' the tail thei*e d^ two daws^ resembling those of birds. 
• l^heSe-'Sei^fi^l^ lie hid ia thickets, from whence they sally out 
unawares, aAd- r«i»ng ihemselvefr ilpright on their tails, will attack 
b6th^ mten- and 'beasts. They malve a loud hissing noise when- 
^itoasp^ltut^ ; ai#d sometimes, winding up trees, wiU dail down' 
ttpon tfaveileri, iaind twist tliemselves so closely round their bodies, 
an to dispatch them in a vefy< few minutes. ' Condamine, however, 
stftif ms, that their bfte- is hot dangerous ; for though the teeth are 
f^ hirge as to ini^iref the beholder with terror, yet tne wound tliey 
ttiMik^ jft attended with no dangerous consequ^ences whatever. Dellon- 
f£(ftrinGr, that they generally haunt desert places ; and though they 
^^f^itif^i^nfieii seen near,gi«at towns, or on the banks of rivers, yet 
it itt gisrieMl^ aftet some grbctt itmndation; he never saw an^ but 
what were dead, and they appesavefd to him like the tmtik tt{ a 
grtet tree lying 6n the jground. 

To this dass of large serpentswe may refet the Dcipona, a native 
of Mexico, with a very large head and great jaws. The moutii' i* 
amnerf with cutting crooked teeth^ among which there are two 
longer tlitui the i^est,* pla^ied in the fore part of the upper jaw, but 
very diiFevefft from the fangs of theyi^eh Alt rotind the mouth 
there is a bfdod sealy bofdev ; and ty eiyes are so large^ that they 
give? ik tf V»jf terrible aspect/ Tfe forehead i« covered with vfcry 
large d<naies, oti which at« plaeed otheffif thbt are smaller, curl<)tasly 
ranged ; those on the back are greyish, and along it runs a double 
chain,' li^hose ends are kifikd in the manner of a buckler. £ach 
side of the belly is RKavbled Witb large squate spots, of a chesnut 
Plater 7' 'in th^ tiiiddle of which is a spcH, which is roiind and 
yellow.. They avoid the sight o^ man, aiid consequently never do 
iritich harm« 

- Such ate- the most noted animals of the serpent tribe ; but to 
tecount all would be a vain as well as an useless endeavour. In 
thMe oountries where they abound, their discriminations are so 
humerous, and th^ colour so various, that every thicket seetns to 
ptoduce a liew aditnaL The same serpent is often found to bring 
ftjpth anihials of eight or ten different colours; (md the naturalist 
whoi attempts to arrange them by that mark, will find that he has 
ihad^ distinction? whi^h are entirely disowned by nAture : however, 
li very- considerable number might be added to enlarge the cata^ 
logue ; but havmg Mipplied ii general history, the mind turns 
htMiyr fi^othtf subject where every object presents something formi- 
"Aikk^ 'or IdathsOnii^ to the imagination. Indeed, the whole tribe 
ffflertlble 'cach other so nearly, that the history 6f one may almost 
fceirtig 4t^ evfery other. They are all terrible to the imagination, al 
ihghbRil to behold in their fury, and have longbee^i conkidened 
rts'-a tttcfe- of rtfiimaU between whom and man there is ^ natural 
anWipathy. • 
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HISTORY OF INSECTS OF THE FIRST ORDER. 



CHAPTER I. 

OF I1I8ECTB IN GENERAL. 

• 

Haying gone through the upper ranks of nature, wa descend 
to that of insects, a subject almost inexhaustible^ from the number 
of its tribes and the variety of their appearance. Those who have 
professedly written on this subject, seem to consider it as one of 
the greatest that caii occupy the human mind, as the most pleasing 
in animated nature. *' After an attentive examination," says 
Swanunerdam, ^* of the nature and anatomy of the smedlest as 
well as the largest animals, I cannot help allowing the least an 
e^ual, or perhaps a superior degree of dignity. If, while we 
4i88ect with care the larger animals, we are filled with wonder at 
the elegant disposition of their parts, to what a height is our 
astonishiaAent raised, when we discover h\\ these parts arranged in 
the l^ast in the same regular manner ! Notwithstanding the flmaU^ . 
IKess of ants, nothing hinders our preferring them to the laroett 
imiinds; if we consider dther their unwearied diligence, their 
wwderfttl strength, or tlieir inimitable propensity to labour. Their 
IHuaxine love to their young, is still more unparalleled among the 
larger dasses. They not only daily carry them to such places as 
nwy afibrd them food, but if by accident they are killed, an44^en 
cut into pieces, they with the utmost tenderness will carry tbem 
away piece-meal in thdr arms. Who can show such an example 
among the larger animals, which are dignified with the title of 
perfect ? Who can find an instance in any other creature that can 
4x>i>ie in competition with this ?" ' 

Soch is the language of a man, who by long study became 
enamoured of his Subject ; but to those who judge less partially^ 
it will be found that toe insect tribe, for every reason, deserve but 
the last and lowest rank in animated nature. As in mechanics the 
naost complicated macliines are required to perform the* nicest 
operations, in anatomy the noblest animals are most variously and 
wonderfully made. Of all living beings, Man offers the most 
wonderful variety in his internal conformation ; quadrupeds come 
..next ; and other animals foUow in proportion to their powers or 
their excellencies. Insects seem of all others the most imperfectly 
fiMrmed : from tlieir minuteness, the dissecting knife can go but a 
ahort way in the investigation ; but one thing ar^es an evident 
imperfection, which is, that many of them can live a long time, 

N 2 
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though deprived of those organs which are necessary to life in the 
higher ranks of nature. Many of them are furnished with lungs 
and a heart like nobler animals ; yet the caterpillar continues to 
live, t^ugh his heait and lungs, which is often the case^ are 
entirely eaten away. 

But it ift nipt from their conformation alone that insects are 
inferior to other animals, but from their instincts also. It is true, 
that the ant and the bee present us with very striking instances of 
assiduity ; but how iar are theirs beneath the marks of sagacity 
exhibited in the hound or the stag ! A bee taken from the swarm 
is totally helpless and inactive, incapable of giving tlie smallest 
variation to its instincts ; it has but one single method of operat- 
ing, and, if put from that, it can turn to no other. In the 
pumuits of the hound, there is something like a choice ; in the 
labours of the bee, the whole appears like necessity pr compul- 
sion. , 

If insects be considered as bearing a relation to man, and as 
assisting him in the pleasures or necessities of life, they will, even 
in this respect, sink in the comparison with the larger tribes of 
nature. It is true, that thie bee, the silk-worm, the cochineal-fly, 
and the cantharides, render him signal services ; but how many 
others of this class are either noxious or totally unserviceable to 
him ! Even in a country like ours, where all the noxious animals 
have been reduced by repeated assiduity, the insect tribes still 
. maintain their ground, and are but too often unwelcome intruders 
upon the fruits of human industry. But, in more uncultivated 
regions, their annoyance and devastations are terrible. What an 
uncomfortable life must the natives lead in Lapland, and some 
parts of America, where, if a candle be lighted, the insects swarm 
in such abundance, as instantly to extinguish it with their num- 
heT%^ where the inhabitants are obliged to smear their bodies and 
faces with tar, or some other composition, to protect them from 
the puncture of their minute enemies ; where, though millions are 
destroyed, famished millions are still seen to succeed, and to make 
the torture endless ! 

Their amazing number is also an argument of their imperfec- 
tion. It is a rule that obtains through all nature, that the nobler 
animals are slowly produced, and that nature acts with a kind of 
dignified economy; but the meaner births are lavished in pro- 
fusion, and thousands are brought forth merely to supply the 
necessities of the more favourite objects of creation. Of all other 
productions in nature, insects are the most numerous. Vegetables, 
that cover the surface of the earth, bear no proportion to their 
multitudes; and though at first sight herbs of the field seem to 
be the parts of organized nature produced in the greatest abun- 
dance, yet upon minuter inspection we shall find every plant 
supporting a number of scarcely perceptible creatures, that fill up 
the various stages of youth, vigour, and age, in the compass of a 
few days' existence. 
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All other animals are capable of tome degree of education ; 
their instincts' may be suppressed or altered ; the dog may be 
taught to fetch and carry ; the bird to whistle a tune ; and the 
lerpent to dance : but the insect has but one invariable method 
of operating ; no arts can turn it from its instincts ; and indeed 
its Ihfe is too short for instruction, as a single season often termi- 
nates its existence. 

For these reasons, the insect tribe are deservedly placed in the 
lowest rank of animated nature; and, in general, they seem more 
allied to the vegetables on which they feed than to the noble classes 
above them. Many of them are attached to one vegetable, often 
to a single leaf : there they increase with the flourishing plant, and 
die as it decays ; a few days fill up the measure of their contempt, 
tible lives ; while the ends for which they were produced, or the 
pleasures they enjoyed, to us at least are utterly unknown. 

Yet while I am thus fixiue the rank of a certain class of aniaials, 
it seems necessary to define uie nature of those animals which are 
thus degraded. Definitions in general produce little knowledge ; 
but here, where the shades of nature are so intimately blended, 
some discrimination is necessary to prevent confusion. The small- 
nes8 of the animal, for instance, doe* not constitute an insect ; for 
then, many of the lizard k'md, which are not above two inches 
long, would come under this denomination ; and if the smaller 
lizmb, why not the crocodile, which would be a terrible insect 
indeed ! In the same manner, smalluess, with a slow creeping 
motion, does not constitute an insect ; for though snails might be 
called insects, with the same propriety the whole tribe of sea 
shdil-fish would then have equal pretensions, and a very trouble- 
Bome innovation would be brought into our language, which ia 
already formed. Excluding such animals, therefore, from the 
insect tribe, we may define insects to be little animals without red 
blood, bones, or cartilages, famished with a trunk, or else a. 
wwuth, opening lengthwise, with eyes which they are incapable 
of covering, and with lungs which have their openings on the sides,. 
This definition comprehends the whole class of insects, whether 
with '.or without ',wings, whether in their caterpillar or butterfly 
state, whether produced in the ordinarjr method of generation 
between male and female, or from an animal that is itself both 
malie and female, or from the same animal cut into several. parts, 
and each part producing a perfect animal. 

^ From hence' it appears, that in this class of animals there are 
numerous distinctions, and that a general description will bjr no 
means serve for all. Almost every species has its own distinct 
history ; and exhibits manners, appetites, and modes of propaga- 
tion, peculiarly its own. In the larg;er ranks of existence, two 
animals that nearly resemble each other in form will be found 
to have a similar history ; but here insects almost entirely alike 
vili b^ often found perfectly dissimilar^ as well in their manner oC 
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.^gmg forth and subeisting, aB in the changes which they 
Aereo. during their short lives; Thus as this class is prolific 
yond computation, so are its varieties multiplied beyond the 
>wer of description. The attempt to enumerate all the species 
r' a fly, or a moth, would be very fruitless ; but to give a history 
f all would be utterly impracticaole : so various are the appetites, 
lie manners, and the lives of this humble class of beings, that 
every species requires its distinct history. An exact plan, there- 
fore, of nature's operations in this minute set of creatures is not 
to be expected ; and yet such a general picture may be given, as 
is sufficient to show the [)rotection whicn Providence affords its 
smallest as well as its largest productions, and to display that 
admirable circulation in nature, by which one set of living beings 
finds subsistence from the destruction of another, and by which 
life is continued without a pause in every part of the creation. 

Upon casting a slight view over the whole insect tribe, just 
when they are supposed to rouse from their state of annual tor- 
pidity, when they begin to feel the genial influence of spring, 
and again exhibit new life in evety part of nature, their numbers 
and their varieties seem to exceed all powers of calculation, and 
they are indeed too great for description. When we look closer, 
however, we shall find some striking similitudes^ either in their 
propa^tion, their manners, or their form, that give us a hint for 
g^upmg several of them into one description, and thus enabling 
us tb shorten the labour of a separate history for ever species. 
Swammerdam, Reaumur, and Linnaeus, have each attempted to 
abridge the task of description, by throwing a number of similar 
animus into distinct classes, and thus making one eeneral his- 
tory stand for all. I will avail myself of their labours, and, 
umting their general distinctions, throw the whole class of insects 
into four separate distributions, giving under each the history of 
every >species that seems to me considerable enough to deserve our 
notice. Thus our labour will be shortened ; and tlie very rank in 
_. which an insect is placed, will, in some measure, exhibit a con- 
siderable part of its history. 

In our cursory inspectien of the insect tribe, the first animals 
that offer themselves are those which want wings, that appear 
crawling about on every plant, aiul on every spot of earth we regard 
with any degree of attention. Of tliese, some never obtain wings 
at any ])criod of their existence, but are destined to creep on the 
vegetable, or the spot of earth, where they are statione<i, for their 
wliole lives. On the contrary, others are only candidates for a 
more happy situation, and only wait their growing wings, when 
they may be said to arrive at their state of full perfection. 

Those that never have wings, but creep about till they die, may 
l)e considered as constituting the Jirji class of insects. All these, 
the flea and th« wood-louse only excepted, are produced from an 
egg ; and when once they break the shell, they never suffer any 
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further change of form, but ooDtinne to grow larger till they; die. 
Thus the louse or the spider are produced from an egg, hevet 
suffering any alteration when once they are excluded, but, liketlie 
chicken or the duck, remaining invariably the same, irom their 
birth to their dissolution. 

The second order of insects consists of such as have wings ; but 
which, when produced from the egg, have those wings cased up in 
such a manner as not to appear. This casing up of the wings, 
however, doei not prevent the animal's running, leaping, and 
moving, with its natural celerity ; but when the case bursts, and 
the wings have a power of expanding, all the animal's motions 
become more extensive, and the animal arrives at full perfection. 
Thus the grasshopper, the dragon-fly, and the ear-wig, have their 
wings at nrst bound down ; but when the skin that, likef a pair of 
ftays, kept them confined, bursts, they are then expanded^ and 
the unimai pursues the purposes for which it was produced; ' - ' 

. The third order of insects is o^ the moth and butterfly kiiid. 
l^hese.aU: have four wings, each covered with a mealy su$)istafice 
-of. variolas colours, which when handled comes off upon the Angers; 
andy if examined by the microscope, will appear like scales, with 
•which the wing is nicely embroidei 3d all ov^^ These insects also 
are produced in a manner peculiar to themselves. They -are first 
Siatched from an egg. fK>m«\HKace proceeds a caterpiliai^ thiit ^ts, 
and often. casts its skin: the caterpillmr having ditested ^self for 
.ilie.Ia^ time, aa^mes a new covering, which is called a chrysalis, 
.or- the cone in the silk-worm, in which it continues hidden tiH it 
opines ibrth a perfect joaoth or butterfly. ■ 

The ffmrth osder is of those winged ins^s -which come froih a 

worm instead of a caterpillar, and yet go through changes similar 

^ .tho«e which moths: and butterflies are seen to undei^. Tlifey 

.9^. first Excluded front the egg as a worm, and thdn become^a 

chrysalis; in some, their wings and legs are seen ; in^othets,'-fhe 

animal IS quite detached from the cone in which it is concerted; 

b«kt all at'length break their prison, and com<i out perfect- wit^ed 

Avimals, some furnished with two wings, and 'some with four. The 

..w[k^ of all these, difier from those of the butterfly and moth kihd, 

■by not haying the mealy scales which are evc^ fou&d on the witi^s 

of the former. In this class we may place the numerous tribes of 

gnats, beetles, bees, and flies. 

To these I will add,. as 2i ffth order, a numerous tribe lately 
discovered, to which naturalists have given the name of Z&ophytes. 
Therie do not go through the ordinary forms of generation, but 
may be propagated by dissection. 'Some of these, though cut 
into a hundred parts, still retain life in each, and are endued with 
such a vivacious principle, that every part' will in a short time 
become a perfect animal. They seem a set of cr^tureid plii<^ 
- between animals and vegetables, and make the shade that conncfcts 
animated and insensible. nature. • To this dass belong the polypus, 
• the earth-worm, and .all the varieties of tiie sea-nettle. 
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Hiivine thus giren a general distribution of insects, I will pro* 

■ceed to £scribe each class in the order I have mentioned them ; 

beginning with insects without wings, as th^ more nearly resemble 

the higher ranks of nature, as well in their, habits as thdr con* 

fonnation. 

•1 : 



CHAPTER II. 

OF INSECTS WITHOUT WINGS. 

Btbby moment's observation furnishes us with instances of 
insects without wings ; but the difficulty is to distinguish those 
which aie condemned continually to lead reptile lives, from such as 
only wait the happy moment of transmutation. For this nothing 
but a lone and intimate acquaintance will suffice ; but in general, 
all animals resembling the flea, the louse, the spider, the bug, the 
wood4ouse, the water-louse, and the scorpion, never acquire wings^ 
but are produced from the egg in that form, which they never 
change afterwards. 

If we consider this class as distinct from^ others, we shall find 
them in general longer lived than the rest, and often continuing 
their term beyond one season, which is the ordinary period of an 
insect's existence. They seem also less subject 'to the influence of 
the weather, and often endure the rigours of winter without being 
numbed into torpidity. The whole race of moths, butterflies, 
bees, and flies, are rendered lifeless by the return of cold weather; 
but we need not be told, that the louse, tlie flea, and many of 
these wingless creatures that seem formed to tease mankind, con- 
tinue their painful depredations the whole year round. 

They come to perfection in the egg, as was said before ; and it some- 
limes happens, that when the animal is interrupted in performing 
the offices of exclusion, tlie young ones burst the shell within the 
parent's body, and are thus brought forth alive. This not unfre- 
quently happens with the wood-louse, and others of the kind, which 
are sometimes seen producing eggs, and sometimes young ones 
perfectly formed. 

Though these creatures are perfect from the beginning, yet they 
are often, during their existence, seen to change their skiu : this is a 
faculty which tney possess in common with many of the higher 
ranks of animals, and which answers the same purposes. However 
tender their skins may seem to our feel, yet, if compared to the 
animal's strength and size, they will be found to resemble a coat of 
mail, or, to talk more closely, the shell of a lobster. By this skin 
these animals are defended from accidental injuries, and particularly 
from the attacks of each other. Within this the}' continue to grow, 
till their bodies become so large as to be imprisoned in their own 
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cofering, and then the shell bursts, but is quickly replaced by a 
new one. 

Lastly, these animals are endued with a degree of strength for 
their size, that at first might exceed credibility. — ^Had man an equal 
degree of strength, bulk ror bulk, with a louse or flea, the history of 
Sampson would be no longer miraculous. A flea will draw a chain 
a hundred times heavier than itself; and, to compensate for this 
force, will eat ten times its own size of provision in a single 
day. 

' -N 




CHAPTER HI. 

OP THE SPIDER, AND ITS VARIETIES. 

The animal that deserves our first notice in this principal order 
of insects is the Spider ^ whose manners are of all others the most 
subtle, and whose instincts are most various. Formed for a life of 
rapacity, and incapable of living upon any other than insect food, 
all its habits are calculated to deceive and surprise : it spreads toils 
to entangle its prey, it is endued with patience to expect its 
conung, and is possessed of arms and strength to destroy it when . 
fidlen into the snare. 

In this country, where all tlie insect tribes are kept under 
by human assiduity, the spiders are but small and harmless. We 
are acqainted with few but the House Spider, which weaves its web 
in neglected rooms ; the Garden Spider, that spreads its toils from 
tree to tree, and rests in the centre; the Wandering Spider, that 
has no abode like the rest ; and the Field Spider, that is sometimes 
seen mounting, web and all, into the clouds. These are the chief 
of our native spiders, which, though reputed venomous, are entirely 
inpffensive. But they form a mut;h more terrible tribe in Africa 
and America. In those regions, where all the insect species acquire 
their greatest growth, where the butterfly is seen to expand a wing 
as broad as our sparrow, and the ant to build an habitation as tall 
as a man, it is not to be wondered at that the spiders are seen bear- 
ing a proportionable magnitude. In fact, the bottom of the Mar- 
tinico spider^s body is as large as a hen^s egg, and covered all over 
with hair, t Its web is strong, and its bite dangerous. It is happy 
ibr us, however, that we are placed at a distance from these for- 
midable creat^rQs, and that we can examine their history withbut 
feeling their resentment. 

Every spider has two divisions in its body. The fore part, con- 
tainino^ the head and brtost, is separated from the hinder part or 
belly by a very slender thread, through which, however, there is 
conununication from one part to the other. The fore part is covered 
with a hard shell, a^ well as the legs which adhere to the breast* 
The hinder part is clothed with a supple skin, beset all over with 
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hair. They have sereral eyes all rotwd the head, hrilliant and 
acute ; these are sometimes eight in number, sometimes but six ; 
two behind, two before, and the rest on each side. Like all other 
insects, their^ eyes are immoveable, and they want eyelids ; but this 
organ is fortified with a transpsurent hproy substance, which at once 
secures and assists their vision. As the animal procures its Subsist- 
ence by the most watchful attention, to lai^e a number of e^es 
was neces^^ary to give it the earliest information of the capture ofits 
prey. They have two pincers on the fore part of the head, rou^h, 
with strong points, toothed like a saw, and terminating in claws like 
those of a cat. A little below the point of the claw there is a small 
hole through which the animal emits a poison, which, though harm- 
less to us, is sufficiently capable of instantly destroying its prey. 
This is the most powerful weapon they have against their enemies : 
they can open or extend these pincers as occasion may require, and 
when they are undisturbed, they suffer them to lie one upon the 
other, never opening them but when there is a necessity for their 
exertion. They have all eight legs, jointed like those of lobsters, 
and similar also in another respect ; ror if a leg be torn away, or a 
joint cut off, a new one will quickly grow in its pilace, and the 
animal will find itself fitted for combat as before. At the end pf 
each leg. there are three crooked moveable claws ; niaimely, a small 
one, placed higher up, like a cock*s spur, by the assistance cf 
which it adheres to the threads of its web : there are two others 
larger, which meet together like a lobster^s claw, by which they x^n 
catch hold of the smallest depressions, walking nip or down the 
most polishied surfaces, on which they can find inequalities that are 
imperceptible to the grosser sight, fiut when they walk upon such 
bodies as are perfectly smooth^ as looking-glass or polished marble, 
they squeeze a little sponge, which grows near the extremity of their 
claws, and thus diffusing a glutinous substance, adhere to the 
surface until they make a second step. Besides the eight legs just 
mentioned, those animals have two others, which may more pro- 
perly be called arms, as they do not serve to assist motion, but are 
used in holding and managmg their prey. 

The spider, though thus formidably equipped, would seldom 

prove successful in the capture, were it not equally furnished with 

other instruments to assist its depredations. As it lives wholly 

'upon flies, and is without wings to pursue them, it is obvious they 

must for ever escape so impotent an adversary; but the spider is a 

most experienced hunter, and spreads its nets to catch those animals 

iTt Is unable to pursue. The spider's web is generally laid in those 

places where flies are most apt to come and shelter ; in the corners 

of rooms, round the edges of windows, and in the open air among 

"the branches of the trees. There the little animal remains for days, 

nay weeks together, in patient expectation, seldom changing its 

situation though never so unsuccessful. 

' For the purposes of making this web, nature has supplied this 
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animal with a large quantity of glutinous matter within its body, 
and five dugs or teats for spinning it into thread. This substance 
is contfiined in a little bag, and at first sight it resembles sofi; glue ; 
bat when examined more accurately, it will be found twisted into 
many coils of an agate colour, and upon breaking it the contents 
may be easily drawn out into threads, from the tenacity of the 
substance, not from those threads bein^ already formed. Those 
who have seen the machine by which wire is spun, will have an 
idea of the manner in which this animal forms the threads of its 
little net, the orifices of the five teats above-mentioned, through 
which the. thread is drawn, contracting or dilating at pleasure. 
The threads which we see, and appear so fine, are notwithstanding 
composed of five joined together, and these are many times 
doubled when the web is in formation. 

When a house spider proposes to begin a web, it first makes a 
choice of some commodious spot, where there is an a'ppearance of 
plunder and security. The animal then distils one little drop of 
its glutinous liquor, which is very tenaceous, and then creeping up 
the wall, and joining its thread as it proceeds, it darts itself in a 
very surprising manner, as I have often seen, to the opposite place, 
where the other end of the web is to be fastened. The first thread 
thus formed, drawn tight and fixed at each end, the spider then runs 
upon it backward and forward, still assiduously employed in 
doubling and strengthening, it, as upon its force depends the 
strength and stability of the whole* The scaffolding thus com- 
pleted, the spider makes a number of threads parallel to the first* in 
the same manner, and then crosses them with others ; the clan^my 
substance of which they are formed serving to bind them, when 
newly made, to each other. 

Tne insect, after this operation, doubles and trebles the tl^read 
that borders its web, by opening all its teats at once, and secures 
the edges so as to prevent the wmd from blowing the work away. 
The edges being thus fortified, the retreat is next to be attended to ; 
and this is formed like a funnel at the bottom of the web, where 
]the little creature lies concealed. To this are two. passages or out- 
lets, one above an.d the other below, very artfully contrived, to give 
the animal an opportunity of making exi^ursions at proper seasons, 
oif . prying into every comer, and cleaning those parts which are 
observed to be clogged or encumbered. Still attentive to its web, 
the spider, from time to time, cleans away the dust that gathers 
round it, which might otherwise clog and discommode it : for this 
purpose it gives . the \vhole a shake with its paws, still, however, 
proportioning the blow so as not to endanger the fiibric. It oftei^ 
happens also, that from the main web there are several threads 
extended at some distance on every side ; these are, in some measure^ 
the out-works of the fortification, which, whenever touched frpm 
without, the spider prepares for attack or selfrdefence. If the insect 
impinging be a fly, it springs forward with great a^jility ; if, on the 
contrary, it be the assault of an enemy stronger than itself, it keeps 
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within its fortressy and never ventures out till the danger be over. 
Another advantage which the spider reaps from this contrivance of 
a cell or retreat behind the web is, that it serves for a place where 
the creature can feast upon its same with all safety, and conceal the 
fragments of those carcasses which it has picked, without exposing' 
to public view the least trace of barbarity, that might create a 
suspicion in any insects that their enemy was near. 

It often happens, however, that the wind, or the rustling of the 
branches, or the approach of some large animal, destroys in a 
minute the labours of an* age. In this case, the spider is obliged 
to remain a patient spectator of the iiniversal ruin ; and when the 
danger is passed awsnry it sets about repairing the calamity. For 
this purpose, it is nirnished with a large store of tlie glutinous 
substisuice of which the web is made, and with this it either makes 
a new web, or patches up the old one. In general, however, the 
animal is much fonder of mending than making, as it is furnished 
originally with but a certain quantity of glutinous matter, which, 
when exhausted, nothing can renew. The time seldom fails to come 
when their reservoirs are entirely dried up, and the poor animal is 
left to all the chances of irretrievable necessity. An old spider is 
thus frequently reduced to the greatest extremity; its web is 
destroyed, and it wants the materials to make a new one. But as 
these animals liave been long accustomed to a life of shifting, it 
hunts about to find out the web of another spider, younser and 
weaker than itself, with whom it ventures a battle. The mvader 
generally succeeds ; the young is driven out to make a new web, 
and the old one remains in quiet possession. If, however, the spider 
is unable to dispossess any other of its web, it then endeavours for a 
while to subsist upon accidental depredations, but in two or three 
months it inevitably dies of hunger. 

The Garden Spider seems to work in a different manner. The 
method with this insect is, to spin a great quantity of thread, which, 
floating in the air in various directions, happens, from its glutinous 
quality, at last to stick to some object near it, a loily plant or the 
branch of a tree. The spider only wants to have one end of the 
line &st, in order to secure and tighten the other. It accordingly 
draws the line when thus fixed, and then, by passing and repassmg 
upon it, strengthens the thread in such a manner as to answer all 
its intentions. The first cord being thus stretched, the spider 
walks along a part of it, and there fastens another, and dropping 
from thence, fastens the thread to some solid body below, then 
climbs up again and begins a third, which it fastens by the same 
contrivance. When three threads are thus fixed, it forms a square, 
or something that very nearly resembles one, and in this the animal 
is generally seen to reside. It often happens, however, when the 
young spider begins spinning, that its web becomes too buoyant, 
and not only the thread floats m the air, but even the little spinster. * 
In this manner we have often seen the threads of spiders floating in 
the air ; and what is still more surprising, the young spiders them- 
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fidves attached to their own web. The reason is obvious ; for as 
even gold itself may be so finely drawn out as to float in the air, so 
the finer thread of a spider is so buoyant as not only to swim in the 
airy but also to lift the spider itself; which, like the taitof a kite, 
rises with its own manufacture. 

The spider's web being thus completed, and fixed in a proper place, 
its next care is to seize and secure whatever insect happens to be 
caught in the toil. For this purpose, it remains for weeks and even 
months upon the watch, without ever catching a single fly ; for the 
spider, like most other .insects, is surprisingly patient of hunger. 
It sometimes happens that too strone a fly strikes itself i^inst the 
web, and thus, instead of being cauglit, tears the net to pieces. In 
general, however, the butterfly or the hornet, when they touch the 
web, fly off again, and the spider seems no ways disposed to inter- 
rupt toeir retreat. The large blue-bottle fly, the ichneumon fly, 
and the common meat-fly, seem to be its favourite game. When 
one of these strike into the toils, the spider is instantly seen alert 
and watchful at the mouth of its hole, careful to observe 
whether the fly be completely inuneshed. If that be the case^ 
the spider 'walks leisurely forward, seizes its prey, and in- 
stantly kills it, by instilling a venomous juice into the wound 
it makes. If, however, the fly be not entirely immeshed, 
the spider patiently waits, without appearing, until its prey has 
£itigued itself by its struggles to obtain its liberty ; for if the 
ravafi;er should appear in all his terrors while the prey is but half 
inv^ved, a desperate efibrt might give it force enough to get free. 
If the spider has fasted for a long time, it then drags the fly im* 
mediately into its hole and devours it ; but if there has been plenty 
of game, and the animal be no way pressed by hunger, 
it then gives the fly two or three turns in its web, so as com- 
pletely to immesh it, and there leaves it impotently to stru^le 
until the little tyrant comes to its appetite. Why the spider 
should at one time kill its prey, and at another suffer it to struggle 
in the toils for several hours together, I am not able to say ; per- 
haps it only likes its prey newly killed, and therefore delays to put 
the captive to death until it is to be eaten. 

It has been the opinion, of some philosophers, that the spider was 
in itself both male and female ; but Lister has been able to dis- 
tinguish the sexes, and to perceive that the males were miich less 
in size than the females. But this is not the chief peculiarity ; for, 
diflerent from all other animals, except the fish called the Ray,, it 
bas its instruments of generation placed in the fore-arms, which 
have been already described. When these animals copulate, they 
for some time seize each other with their legs and arms : then 
appear the instrument of generation in the male, as if bursting out 
from the points of its fore-feet, and are inserted into the receptacle 
beneath the body of the female. 

The female generally lays from nine hundred to a thousand eggs 
in a season : tl^y are of a bluish colour, speckled with black, and 
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separated from each other by a glutinous aubatance, not unlike 
irog-apawn water. These eggs are large or small hi proportion to 
the size of the animal that produces them. In some they are as 
large as a grain of mustard-seed, in others they are scarcely visible. 
The female never begins to lay till she be two years old at the least, 
and her first brood is never- so numerous as when she has come to 
her greatest maturity. 

When the number of eggs which the spider has brought forth 
have remained for an hour or two to dry after exclusion, the little 
animal then prepares to make them a bag, where they are to be 
hatched until the]^ leave the shell. For this purpose she spina a 
web four or five times stronger than that made for catching flies ; 
and, be^des, lines it within-side by a down, which she plucks from 
her own breast. This bag, when completed, is as thick as paper, is 
agKMith wtthin-side, but rough without. Within this they deposit 
thehr eggs ; and it is almost incredible to relate the concern and 
itodustay which they bestow in the preservation of it. They stick it 
by means of their glutinous fluid to the end of their body ; so. that 
the animal when thus loaded, appears as if she had one body placed 
behind another. If tins bag be separated from her by any acddent, 
she employs all her assiduity to stick it again in its former situation, 
and seldom abandons her treasure but with l)er lifk . Whoi the 
young ones are excluded from their shells, within the bag, they 
remam for- some time in their confinement, until the female, 
instinctiveiy knowing their maturity,, bites open their prison, and 
acta them free. But her parental care does not terminate with their 
exclusion ; she receives them upon her back for some time, until 
they have strength to provide for themselves, when they leave her 
never to return, and each begins a separate manufactory of its own. 
The young ones beein to spin when they can scarcely be discerned ; 
and prepare for a life of plunder before they have strength to over- 
come* Indeed nature seems to have formed them in every respect 
for a' life of hostility. No other insect is possessed of sucn various 
powers of assault and defence ; and they are able to destroy animals 
ten times bigger than themselves. Even after a severe defeat they 
<][uickly recover of their wounds ; and as for their legs, they con- 
sider the loss of them but a small misfortune, , as they grow again 
verr speedily to their former magnitude. 

Thus there is no insect^ to which they are not an enemy ; but 
vt^hat is more barbarous still, spiders are the enemies of each other. 
M. Reaumur, who was fond of making experiments upon insects, 
tried • to turn the labours of the spider to human advantage, 
and actually made a pair of gloves from their webs. For this 
purpose he collected a large number of those insects together ; he 
took' care to have them constantly supplied with flies, and the ends 
ftf young feathers, fresh yicked from chickens and pigeons, which, 
being full of blood, are a diet that spiders are particularly fond of. 
But notwithstanding all his care, he was soon convinced that it was 
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impracticable to r^r them, siiice they were of such a mahgnant 
Batare that they could aever be brought to hve in society, . but, 
ifisteed of their usual food, chose to devour each other. Indeed, 
were »t praeticable to reconcile them to each other, it would require 
too fhuch attendance to rear up a sufficient number to make the 
project any way usefol. Their thread is ibar, if not five times 
fiaer than that of the silk-worm ; so that, upon the smallest calcu-* 
lation, there must have been sixty thousand spiders to make a single 
pottfid of silk. That which Ii«iumur made use of, was only uie 
web in which they deposited their eggs, which is five times stronger 
than their ordinary manufacAirew « 

' Of this animal there are aeveral kinds, slightly differing from 
eadl other either in habits or coi^Mmation. The Water Spider is 
tiiii most remarkable of the number. This . insect resembles the 
oomAiofi spider in its ^pppieflnmce, except that its hinder part is 
made rather in* the shape of a nifae-pinthan a ball. They difier in 
bttng able to live as w^l by land as water, and in being capable •of 
fl|ikilii<ig as well in one element as the other. Their appearance 
Httdar water is very remarkable, for tlxnigh they inhabit the bottom, 
ytit, they are never touched bj^ the element in whi6h they reside,1>ut 
iiiiK enclosed in a bubble of air, that, lika a box, surrounds them on 
ev^ery side< This bubble has the bright appearance, at the bottom, 
of quicksilver ; and within this they perform their several functions 
<^^(ting, and sleeping, without its evar bursting, or in the least 
Asturbing their operations : sometimes the bubble is seen divided 
iiiib three distinct apartmehts ; and, in the spring, the male enters 
Me6f those to impregHatethe female, in the manner mentioned above, 
ir^le the bubble in which he was contained unites with the others 
lice two' drops of water, when approached to each other. They 
wpm their websaa well in the water as upon land ; and it is most 
probable that they make th^ir food of the small insects of either 

Tbe Tamntula is also of this species, and deserves particular 
totice^ not for any remarkable properties that really attend it, but for 
€btB numerous felsehoods which have been propagated conccnning it^ 
What liay be said with truth concerning it is, that it is thejargest 
olTthe fbider kitid known in Eiarope^ and is a native of Apulia in 
^ItiAy. Its body is three quartcirs of aA inch long, and about as 
thick as one's little finger ; the colour is generally an olive brown, 
variegated with one that is more dusky ; it has eight legs and ei^bt 
eyes, like the rest, and nippers which are sharp and serrated ; be- 
tween these and the fore-legs there are two little horns or feelers, 
which it is observed to move very briskly when it approaches its 
prey. It is covered all over the body witn a soft down ; and pro- 
pagates as other spiders, by laying eggs. In the summer months, 
particularly in the dog-days, the tarantula, creeping among the 
com, bites the mowers and passengers ; but in winter it lurks in 
holes and is seldom seen. 

Thus far is true ; but now the fable begins : for though the bite 
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is attended with no dangerous symptomsy and will easily cure of 
itselfy wonderful stories are reported concerning its virulence. The 
part which is bitten, as we are told, is soon after discoloured with a 
livid blacky or yellowish circle, attended with an inflammation. At 
first the pain is scarcely felt ; but a few hours after come on a 
violent sickness, difficulty of breathing, fainting, and sometimes 
tremUinff. The person bit, after this, does nothing but laugh, 
dance, skip abput, putting himself into the most extravagant 
pottuies, e^ sometimes also is seized with a most frightful melan- 
choly. At the return of the season in which he was Lit, his mad- 
ness begins again; and the patient always. talks of the same things* 
Sometimes be fancies himself a shepherd, sometimes a king, ap- 
pearing entirely out of his sensest These troublesome symptoms 
sometimes return for several years successively, and at last terminate 
in death* But so dreadful a disorder has, it seems, not been left 
without a remedy ; which is no other than a well-played fiddle. 
For this purpose the medical musician plays a j>articula^ tune, 
fiunons for the cure, which he begins slow, and increases in quick- 
ness as he sees the patient aflected. The patient no sooner hears 
the music, but he begins to dance, and continues so doing till he 
is all over in a sweat, which forces out the venom that appeared so 
dangerous. This dancing sometimes continues for three or /our 
hours before the patient is weary, and before the sweating is copious 
enough to cure the disorder. Such are the symptoms related of the 
tarantula poison, symptoms which some of the best and gravest 
ph3rsicians have credited, and attempted to account for. But the 
truth is, that the whole is an imposition of the peasants upon 
travellers who happen to pass through that part of the country, and 
who procure a trifle for suflering themselves to be bitten by the 
tarantula. Whenever they find a traveller willing to try the expe- 
riment, they readily offer themselves ; and are sure to counterfeit 
the whole train of symptoms which music is supposed to remove. 
A friend of mine who has passed through that part of the country, 
had a trusty servant bitten, without ever administering the musical 
cure ; the only symptoms were a slight inflammation, which was 
readily removed, and no other consequence ever attended the 
bite. — It is thus that falsehoods prevail for a century or two ; and 
mankind at last begin to wonder bow it was possible to keep up the 
delusion so long. 
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CHAPTER IV, 

OF THE FLEA. 

The history of those animals with which weiare the best ^c- 
' quainted) are the first objects of our chiefeet curiosity. There are 
lew but are well informed of tho agility and blood-thirsty disposition 
of the Flea, of the caution with whidh it comes to the attack,- and 
the readiness with which it avoids the pursuit. This insect, which 
is not only the enemy of mankind, but of the dog, cat, and several 
other animals, is found in every part of the world, but bites with 
greater seventy in some countries than in others. Its numbers in 
Italy and France are much greater thap in England ; and yet its 
bite is much more troublesome here tl^n I have found it in any 
other place. It would seem that its force increased with the colil- 
ness of the climate, and, though less'prolific, that it became more 
predaceous. 

If the flea be examined with a microscope, it will be observed to 
have a small head, large eyes, and a roundish body. It has two 
feelers, or horns, which are short, and composed of four joints ; and 
between thei^ lies its trunk, which it buries in the skin, and through 
which it sucks the blood in lar^ quantities. The body appears to 
be all over curiously adorned with a suit of polished sable armour, 
neatly jointed, and beset with multitudes of sharp pins, almost like 
the quills of a porcupine. It has six legs, the joints of which are 
so adapted, that it can, as it were, fold them up one within another; 
and when it leaps, they all. spring out at once, whereby its whole 
strength is exerted, and the body raised above two hundred times its 
own diameter. ^ 

The young fleas are at first a sort of nits or eggs, which are round 
and smooth, and from these proceed white worms, of a shining pearl 
colour ; and in a fortnight's time they come to a tolerable size, and 
are very lively and acti&, but if they are touched at this time, thejr 
roll themselves up in a ball : soon after this they begin to creep, 
like silk-worms that have no legs, and then they seek a place to lie 
hid in, where they spin a silken thread from their mouth, and with 
this they enclose themselves in a small round bag or case, as white 
within as writing paper, but dirty without { in this they continue 
ibr a Ibrtni^t longer, after which they burst inm their confinement; 
perfectly formed^ and armed with powers to disturb the peace of an 
cinperor. > 
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CHAT^BU V. 

OF THE LOIISB^ AMD ITf VARIETIES. 



- Tbs anCipadiies of HMmkind ate Tarious; some considetiii^tlic 
Ined, some th^ serpent, some the spider, and some the beetle^ with a 
atnnifir degree of detealation ; but wluleaU wonder at the strangeneti 
of each oraer^« averfions, they all seem to unite in their dislike to the 
Louse, and regaKl it as their natural and most nauseoiis enenrf^ 
Indeed, it seemsk the enemy of man in the most odioils d^ree ; f<M 
wherever wKetchednest, diseilse, or hunger seize upon him, the louse 
eeldom'ftuls to add itself to ^ tribe^ and to inciease in proportioD 
to the number of^ his calamities* 

In ecKiimining the hmman loose- with the microscope, its external 
deformity first ^itrilses'iis with disgnst : the shapeof the fore part of 
tbehead is somewhat obkmg, Ihat of the hind part somewhat round ; 
the skin is hard, and being stretched, transparent, with here and 
tbeie sefenil'bmtly hairs ^ inthe fere part is a proboscis or sucker, 
whkkitf seldom* vinble;' on each side of the head are antennae, or 
hswis^ each divided into five jointe, covered with bristly hair, and 
sevt^ml' white- veasefo are seen-througk these horns ; behind these me 
the eye^,. wfakii seem to want' those divisions observable in oAnf 
iftsectfe^ and-appeer encompassed with some few h»rs \ fhe nec^ is 
yww short, and the breast i^ divid^l into three parts, on each side of 
which are placed six lega^ consisting of six joints covered also with 
bristly hairs : the ends of the legs, are armed with two smaller and 
larger mddy claws^ serving those insects as a finger and thumb, by 
which' they catdi bdld of such objects as they approach : the end <^ 
tfie body terminates in a cloven tail, while the sides are all osfX 
hairy; the whole Tesemt>ling clear parchment, and, when roughly 
]^.r(e88ed, cracking with a noise. 

When we take a closer view, its white vans, and* other internal 
parts appear; as likewise a most wonderfiil'^inotion in its intestmes, 
fitoni the transparency of it» external covering. When the louse 
^se^j the blood' is seen to rush, like a torrent, into the stomach; 
and its greediness is so great, that the excrements contained in the 
ihtestines are ejected at the same time^ to make room for this new 
supply. ■ 

The lou^ has ndther beak, teeth^ nor any kind of mouthy lis 
Dt. Mooke. described it ; for tte entrance into the gullet is al^ 
lutely closed. In the place of these it has a proboscis, or trunk, or, 
as it may be otherwise called, a pointed hollow sucker, with which 
it pierces the skin, and sucks the human blood, taking that for 
foo<J only. The stomach is lodged partly in the breast and back, 
but the greatest portion of it is in the abdomen. When swoln with 
blood, it appears of a dark brown colour, which is visible through 
the skin ; and is either a faint red, or a full or bright brown, as the 
contents of the stomach are more or less changed. Whfen it i« 
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lefmpty, it is coloarless ; but when filled it is plainly discernible, and 
its motion seems very extraordinary. It then appears working ^ith 
very strong agitations, and somewhat resembles an animal wiihin 
an animal. SupeVficial observers are apt to take this for the 
pulsation of the heart ; but if the animal be observed when it iis 
suckittgy it will be' found that the food takes a direct passage from 
the tnmk to the stomach, where the remainder of the old aliment 
will be seen mixing with the new, and agitated up and down on 
c?€iy side. 

- If this animal be kept from food two or three days, and then 
placed on the back of the hand, or any soft part of the body, it will 
immediately seek for food ; which it will the more readily find, if 
the hand be rubbed till it grows red. The animal then turns its 
head, which lies between the two fore-legs, to the skin, arid 
diligently searches for some pore : when found, it fixes the trunk 
therein ; and soon the microscope discovers the blood ascending 
through the head, in a very rapid, and even frightful stream. The 
louse has at that time sufficient appetite to reed in any posture; 
ft is then seen sucking with its head downward, and its tail elevated. 
If, during this operation^ the skin be drawii tight, the trun'k is 
bound fast, and tlie animal is incapable of disengaging itself; but 
k more frequently suffers from its gluttony, since it gorges to such 
a degree, that it is crushed to pieces by the slightest impression. 

Whether lice are distinguished by the parts of generation into 
males and feibales, is not yet discovered : Swammerdam is inclined 
fo think that they are hermaphrodites, having found an ovary in all 

- tliose he (Examined ; and he dissected not less than forty-two. In 
one of these animals were found ten large eg^s ; and lbrty'«>fi>ur 

, smaller, that were not yet come to their full per^ction. 

There is scarcely any animal that multiplies so fast as this unwel- 
come intruder. It has been pleasantly said, that a louse becomes a 
grandfather in the space of twenty-four hours : this fact cannot be 
ascertained ; but nothing is more true tlian that the moment the 
nit, which is no other than the egg of the louse, gets rid of its 
superfluous moisture, and throws off its shell, it then begins to 
breed iii its turn. Nothing so much prevents the increase of this 
nauseous animal, as cold and want of humidity; the nits must be 
laid in a place that is warm, and moderately moist, to produce any 
thiiig« This is the reason that many nits laid on the hairs^in the 
night-tiihe, are destroyed by the cold of the succeeding day, and so 
stick for sev-eral months, till tliey at last come to lose even their 
external form. 

The louse is found upon every part of the human body, but 
particularly in the heads of children. Those found upon the miners 
in Sweden, are said by Linnasus to be very large ; and he isbf opinion, 
that the head and the body louse differ ih no respect from each other. 
The Phthiriasis, pr lousy disease, though very little known at present, 
was frequent enough aniong the ancients: Herod, Aiitiocl^us 
Epiphanes, Alcmai) the poet, Pherecydes, Cassarider, Callisthenea, 

O 2 
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and Sylla, all died of this disorder. The use of mercury^ whtcb' 
was unknown among the mxcients, may probably have banished it 
from among the moderns ; for certain it is, that those animals seldom 
attack any in our climate, but such as from sloth or famine invite 
their company. 

Such' is the history of the human louse, which from its connexion 
with mankind, deserves first notice ; but it would be endless to 
describe the various tribes that go under this name, and swarm upon 
every part of nature. There is scarcely an animal, and scarcely 
even a vegetable, that does not sufler under its own peculiar lous^ 
The sheep, the horse, the hog, and the elephant, are all teazed by 
them ; the whale, the shark, the salmon, and the lobster, are not 
without their company ; while every hot-house and every garden is 
infested with some peculiarly destructive. Linnaeus tells us, that 
he once found a vegetable louse upon some plants tXewly arrived 
from America ; and, willing to trace the little animal through it» 
* various stages, he brought it with him from London to Leyden^ 
where be carefully preserved it during^ the winter, until it bred in 
the spring : but the louse, it seems, clid not treat him with all the 
gratitude he expected ; for it became the parent of so numerous a 
progeny, that it soon overran all the physic garden of that beautiful 
city, and lefives to this day many a gardener to curse the Swede's 
too indul^nt curioaty. 

The animal which some have called the Leaf Louse, is of the nxt 
of a flea, €uid of a bright green, or bluish-green colour ; the body is 
nearly oval, and is largest and most convex on the hinder part ; the 
breast is very small, and the head is blunt and green ; the eyes may 
be seen very plainly, being prominent on the fore part of the heao, 
and of a shining black colour ; near these there is a black line on 
each side ; and tlie legs are very slender. 

These animals are usually found upon the leaves of the orache, 
and other plants ; and the weaker the leaves and the buds are, these 
insects swarm upon them in greater abundance. Some plants are 
covered over with them, though they are not the cause of the plant's 
weakness, but the sign : however, by wounding and sucking the 
leaf, they increase tne disease. They generally assume their 
colour from the plant on which they reside. Those that feed upon 
pot herbs and plum trees, are of an ash colour, only they are 
greenish when they are young ; those that belong to the alder and 
cherry tree are black, as also those upon beans, and some other 
platits ; those on the leaves of the apple and rose trees are white, but 
as they leap like grasshoppers, some place them in the number of 
the ti til kiinl. l^lie most um:oinniOii colour is reddish ; and lice of 
this &ort i^ciy be found on tlie Iraviir of llie lansey ; aid their juice, 
wlieri ruhr»e{l in the. hands, lin<;es lh< ni wilP) no disiL;reeable red. 
All the.-^e: I'V^^ a[>on their resj:>f(Jtiv'e^j.»lants, and are often engendered 
witliiii the very subbtauee of the leaf. 

AH these bring forth their young alive ; and the foetus, when it 
i5 ready to be brought forth, entirely fills th« belly of the female, its 
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fore parts being excluded first, and then the hinder. The young one 
does not begin to move till the horns or feelers appear out of the body ■ 
of the old one ; and by the motion of these it first shows signs of life, ; 
meviog them in every direction, and bending all their joijits. When 
the horns and head are excluded, thetivo fore fe^t follow, which they 
move with equal agility ; after this follow the middle feet» and thea . 
the hinder ; still, however, the young one continues sticking to its 
paveat, supported only at one extremity, and hanging as it were in 
air until its small and soft members become hardened and fitted for 
sel£i9Uf^po):t The parent then gets rid of its burden by moving > 
fixHii the place where sne was sitting, and, forcing the young one to 
stand upon its legs, leaves it to shift for itself. 

As the animal has not far to go, its provision lying beneath it, 
during the summer it continues to eat and creep about with great 
a^lity. But as it is viviparous, and must necessarily lurk some- 
wnere in winter, where its body may be defended from the cold, it 
endeavours to secure a retreat near the trees or plapts that serve to 
nourish it in the b^inning of the spring. They never hide them- 
selves in the earth, hke many other insects, because they have no part 
of their bodies fitted to remove the earth ; nor can they creep into 
CFcry chink, as their legs are too long ; besides, their bodies are so ^ 
tender, Jthat the least rough particle of the earth would hurt them. 
They therefore get. into the deep chinks of the bark,* and into the 
cavities of the stronger stalks, from whence they sally out upon 
the bracnches and leaves, when the warmth of the sun begins to 
be felt. Neither the cold in the a|itumnal season, nor the lesser 
d^^ree of heat in the spring, ever l^rts them ; they seldom, therer > 
fore, seek for hiding-places before the fall of the leaf, and are alert 
enough to take the earliest advantage of the returning ^ring. 

Like many other insects, they cast their skins four several times ; 
and, what is very remarkable, the males have four wings, but the ; 
femalep never have any. They all Ifave long legs, not only to enable , 
them to creep ovef the long hairs of plants and leaves, but also to 
travel from one tree to another, when they* happen to stand at a , 
distance. Their trunk or snout lies under their breast; and this ^ ' 
they thrust into the pores of the plant to suck out the juice, for 
they do not gnaw them, like the caterpillar, but so hurt them by 
sucking, that the leaves become spotted, and as it w.er^ overruu ^ 
with scabs; for which reason their edges always tuxn up towards ,» 
the middle. ,: 

It has been said that these insects are often carried away amL; ; 
devoured by ants ; hut this Fij^ach,. from whom this descriptioin is 
taken, could never observe. The ants, indeed, are fond of thpaet'^ 
trees whejre there is a great number of those insects : but th^ it-is 
ooly to suck the juice which flows from the leaves that have Hbeea 
just wounded. This more particularly happens in thfe heat of 
summer, wh^n other moisture is wanting ; however, he never founcl 
them hurting or carrying awa^ any of these insects while alive; nor 
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indeed were they able, for the leaf louse is more than a match for 
the ant at single combat. Whenever they perceive ^the ant 
approaching behmd them, they kick back with their hinder feet, 
and thus dnve off the invader, as a horse would a lion. 

The three principal and constant enemies to these insects are, 
fiTst, the fire-fly, which lays its eggs where these insects are in 
greatest number, which producing a worm, seizes and devours all the 
leaf lice that come near it ; another enemy is the worm of a peculiar 
kind of beetle, which destroys tliem in great numbers ; but the most 
formidable of all enemies is the ichneumon fly, that seizes upon 
one of the largest females, and laying its egg upon her, this is 
hatched ifato a worm, which soon devours and destroys the animal 
firom whose body it springs. 



CHAPTER VI. 

OF THE BUG, ARD ITS VARIETIES. 

The Bug is another of those nauseous insects th$it intrude upon 
the retreats of mankind, ahd that often banish that sleep, which 
even sorrow and anxiety permitted to approach. This, to many 
men, is, of all other insects, the most troublesome and obnoxious. 
The night is usually the season when the wretched have rest from 
their labour ; but this seems the only season when the bug issues 
from its retreats to make its depredations. By day it lurks like a 
robber in the most secret parts of the bed, takes the advantage of 
every chink and cranny to make a secure lodgment, and contrives its 
habitation with so much art, that scarcely any industry can discover 
its retreat. It seems to avoid ^he light with ?reat cunning ; and 
even if candles be kept burning, this formidable insect will not 
issue from its hiding-place. But when darkness promises security, 
it then issues from every comer of the bed, drops from the tester, 
crawls from behind the arras, arid travels with great assiduity to 
the unhappy patient, who vainly wishes for rest and refreshment. 
It is generally vain to destroy one only, as there are hundreds more 
to revenge their companion's fate ; so that the person who thus is 
subject to be bitten, remains the whole night like a sentinel upon 
duty, mther watching the approach of fresh invaders, than invitipg 
the pleasant approaches of sleep. 

Nor are these insects less disagreeable from their nauseous stench, 
than their unceasing appetites. 

When they begin to crawl, the whole bed is infected with 
the smell ; but if they are accidentally killed, then it is insup- 
portable. 

These are a part of the inconveniencies that result from the perse- 
cution df these odious insects; but happily for Great Britain, ther 
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multiply less in these islands thau in any part of the continent. In 
France and Italy, the beds, particularly^ m their inns, swarm with 
them, and every piece of furniture seems to afibrd them a retreat* 
They grow larger also with them than with us, and bite widi more 
cruel appetite. 

This animal, if examined minutely, appears to ^consist of threie 
jpirincipal piurts, the head, the corslet, and the bdly. It has ^wo 
brown eyes, that are very small, and a little prominent, besides two 
^elers, with three joints ; underneath these there is a crooked trunk, 
which is its instrument of torture, and which, when in motion^ lies 
close upon the breast. The breast is a kind of ring, in which are 
placed t^ two first pair of legs. The belly consists of nine rings, 
under which are placed two pair of legs more, making six in all. 
]Bach le^ has three joints, which form the thigh, the leg, and the 
foot, which is armed with a crooked claw, like a hook. The body is 
smooth, except a few short hairs, that may be seen by the micro- 
scope about the vent, and on the two last rings. Its motion is slow 
and unwieldy; yet its sight is so exquisite, that the instant it 
perceives the light it generally makes good its retreat, and they are 
seldom caught though the bed s^armd with them. 

If we examine this insect internally, we shall find the great 
artery, which in all insects performs the functions of the heart ; we 
shall find the apertures of the lungs, on the right side and the 
lelt, thMmgh which the animal breathes ; we shall find a stomach 
and intestines, Which-, as in other animais, run frcMd the mouth t6 
the alius. If the insect has been kept long Parting, thtfre will be a 
ttimcas found in' its body like the white of aii egg ; hut if crushed 
iHter a full meal, the human blood which it has su<:ked in will ap- 
pear a little darkened, by having passed through the insect^d body. 

'the matle and female of ihese animals ate plainly distinguishable 
Aeitii eadi other, and the parts 6f generation are obvious enough. 
They are often found coupling tail to tail, and in this state ar6 very 
easily destroyed. The female l^is dn ovaiy f^led \^ith eggs, joined 
te»dther^ like a bunch of grapes; each eg^ Wing oblong, almodt 
eylindtical, inclining to white, attd prettj^ tratt»i>areilt* In about 
two-days after impregnation by the male, she deposits her effgs to 
the numbor of about a hundred ^nd fifty, in some cdtiv^nient plade, 
tAieve they afre likely to receive tto distiirbailGe. There thej^ con- 
tito«ie for some< months; during ^ich titne neither cold ndf h^sit, 
aeiliier moisture nor fumigalioki, <^ii in the least retard their exclu- 
«oa, but theV ctraie forth active and ready for mischief. It is this 
faafdiness in tne shell that ^enxs to continue the br^, c^ the did oues 
di^ every winter, or are easily* destroyed byvany fuufig^tton that is 
used for that pur(>ose. But the eggd seem incapable of destruc- 
tion ; even those men who make a livelihood by killing tbese 
nauseous insects, though they can answer for the parent, can never 
be sure of the egg. ]^r this reason they usually pay those houses 
to which they are called a second or a third visit, and at last exter- 
minate them by perseverance. < 
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The manner of destroying thenf seems rather the effects of assi' 
duity than antidote ; fen* the men called in upon this occasion take 
every part of the fbmitur^ asunder, brush every part of it with 
g[reat assiduit^r, anoint it with a.licraid, which I take to be a solu- 
tion of corrosive sublimate, and having performed this operation 
twice or thrice, the vermin are most usually destroyed. 

'Cleanliness, therefore, seems to be the biest antidote to 'I'emove 
these nauseous insects; and wherever that is wabting, their increase 
seems but a just punishment. Indeed, they are sometimes found 
in such numbers among old furniture, and neglected chambers 
^posed to the south, thcit, wanting other sustenance, they devour 
each other. They are also enemies to other vermin, and destroy 
.fleas very effectually ; so that we seldom have the double persecu- 
t^n of different vermin in the same bed« Of the bug kind 
Lmnaeus reckons up forty. 



CHAPTER, VIL 

OF THE WOOD LOUSE, AND ITS VARIETIES. 

The common Wood Louse is seldom above half an inch long, 
and a quarter of an inch broad. The coloujr is of a livid black, 
especially when found about dunghills, and on the ground ; but 
those that are to be met with under tiles, and in drier places, are 
of the colour of the hair of an ass. It has fourteen feet, seven on 
each side ; and they have only one joint each, which is scarcely 
perceivable. It has two short feelers, and the body is of an oval 
shape. When it is touched it rolls itself up into a sort of ball, 
and the sides near the feet are dentated like a saw. It is often 
found among rotten timber, and on decayed trees ; in winter it lies 
hid in the crevices of walls and all sorts of buildings. The male 
is easily distinguishable from the female, being less, and more 
slender. The eggs they lay are white and shining, like seed pearls, 
and are very numerous : however, more properly speaking, although 
when excluded the young have all the appearance of an egg, yet 
they are alive, and, without throwing off any shell, stir and move 
abouthwith great vivacity ; so that this animal may properly be 
said to be viviparous. The little worms at first seem -scarcely able 
to stir, but they soon feed and become very brisk. These animaU 
are of great use in medicine, being impregnated with a saline 
quality, which is diuretic and stimulating. Of this insect Lin- 
nagi|8 makes three species. 
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CHAPTER Vni. 

OF THE MONOCULUS, OR ABORESCENT WATER FLEA. 

■ » - ■ ' 

This animal, which is of the size of the flea> appears to the 
sight, unassisted by the microscope, to have but one eye ; for the 
eyes, by reason of the smallness of the head, seem to be joined ta 
each other; they are situated in the trunk of this insect, and the 
beak is likewise very small and sharp pointed. The structure of 
the eye is seen, by the microscope^ tp be reticulated, or made like 
a net ; and the trunk of this insect, by which it feeds, is not only 
small and sharp, but also transparent. The insects are of a bloodU 
re4 colour; and sometimes are seen in such multitudes on the 
surface of standing water, as to make them appear all over red, 
whence many fanciful people have thought the water to be turned 
into blood. 

Swammerdam tells us of a celebrated professor of Leyden, who 
was at first astonished by an app^rance of this kind. Being once 
intent upon his studies, he heara a noise, of which, as it increased 
by, decrees, he was desirous to know the cause. The maid-servant 
attencung to his summons, appeared quite petrified with fear, and 
told him, with a tremulous voice, that all the waters of Lieyden 
were turned into blood. Upon this he went directly in a small 
bark to the place where the water was thus changed, and put some 
of the bloody water into a glass ; but upon viewing it with atten- 
tion, he observed that it abounded with infinite numbers of these 
little red insects, which tinged the whole body of the fluid with 
that seemingly formidable colour. Thus his sudden fright was 
changed into lasting admiration. 

Of all parts of this animal, its branching arms, and the motion 
it makes with them in the water, deserve our greatest attention. 
By these the little creature can move in a straight line ; waving its 
arms, as a bird does its wings in the air, sometimes upward, some- 
time downward, sometimes to the right, sometimes to the left, yet 
still continuing to proceed in a right line. By striking the water 
with itsrarms, it can ascend with great velocity ; and by striking 
in a contrary direction, it dives with equal ease. As these motions 
are very rapid, the little animal appears to jump* in the water, its 
head always tending to the sur&ce, and its tail stretched downward. 
This insect is proKdiuced from an egff, which, when excluded, is 
carried on the back of the female, and soon is seen floating in the 
water round her. Its appearance at first is that of a very small 
whitish insect, endued with a very nimble motion. Except in 
colour it suflers no chan^, only continuing to grow larger and 
redder as it grows old. Thlap sometimes remain several days on 
the surface of the water, and sometimes are seen at the bottom 
only; but they are never at rest They change their skin, like 
most other insects ; and the cast skin resembles the insect itself «o' 
exactly, that one might mistake the mask for the animal. 
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CHAPTER IX. . 

OF THE SCORPION, AND ITS VARIETIES. 

Therb is scarcely an insect without wings that is not el>noxio€t9 
to man : the smallest have the power of annoying him, either by 
biting or stinginj^ him ; and though each is in itself contemptible^ 
they become formidable from their numbers. But of all this class, 
there is none so terrible as the Scorpion, whose shape i^ hideous, 
whose size amo^g the Sinsect tribe is enormous, and whose sting i^ 
generally fatal. Happy for England, the scorpion is entirely » 
stranger among us ! In several parts o£ the continent of Europe 
it is but too well known, though it seldom grow^ above four indies 
long ; but in the warm tropical climates it is seen a foot in lengthy 
and in every respect as large as a lobster* 

The scorpion is one of the largest of the insect tribe, and not 
les^ terrible from its size than its mcilignity. It resembles a lobster 
somewhat in shape, but is infinit^ely more hideous. There fakve 
been enumerated nine different Vind^ of this dangerous insect, 
chiefly distinguished by their colour; there being scorpions yellow, 
brown and asn-coloured ; others that are the colour of rusty iroD> 
green, pale yellow, black, claret-colour, white,, and grey. 

There are Sfour principal parts distinguishable in this animal ; 
the head, the breast, the belly, and the tail. The scorpion*9 head 
seems, as it were, jointed to the breast ; in the middle are seen two 
eyes, and, a little more jforward, two eyes more, placed in the 
lore part of the head ; these eyes are so small that they are scarcely 
perceivable, and it is probable the animal has but little occasion 
for seeing. The mouth is furnished with two jaws ; the undermost 
is divided into two, and the parts notched into each other, which 
serves the animal as teeth, and with which it breaks its food, and 
thrusts it into its mouth : these the scorpion can at pleasure 
pull back into its mouth, so that no part of them can be seen» 
On each side of the head are two arms, each composed of four 
joints ; the last of which is large, with strong muscles, and made 
in the manner of a iobster's claw. Below the , breast are eight 
articulated legs, each divided into six joints; the two hindmiost 
of which are each provided with two crooked claws, and here and 
there covered with hair. The belly is divided into seven little 
rings; fVom the lowest of which is continued a tail, composed of 
six joints, which are bristly, and formed like little globes, the last 
bein^ armed with a crooked sjting. This is that fatal instrument 
which renders this insect so formidable : it is long, pointed, hard, 
and hollow ; it is pierced near the base by two small noles, through 
which, when the animal stings, it ejects a drop of poison, which 
is white, caustic, and fatal. The reservoir in which this poison i» 
kept, is in a small bladder near the tail, into which the venon^ 
is distilled by a peculiar apparatus. If this bladder be gently 
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pressed, the venom will be seen issuing out through the two holes 
*above mentioned ; so that it appears tnat when the animal /stings, 
the bladder is pressed, and the venom issues through the two 
apertures into the wound. 

There are few animals more fortnidabte, or more truly nwschiev- 
ous, than the scorpion. As it takes refuge in a small place, and 
18 generally found shelteriug in bouses, so it cannot be otherwise 
^an that it must frequently sting those amon^ whom it resides. 
in some of the towns of Italy, and in France, in the pi^ovinc^ of 
Languedoc, it is one of the greatest pests that torment mankind ; 
but its malignity in Europe is trifling when compared to what the 
natives of Africa and the East are known to experience. In Batavia, 
where tjiey grow twelve inches long, there is no removing any piece 
of furniture, without the utmost danger of being stung by them. 
Bos^utm assures us, that along the Gold Coast they are often found 
larger than a lobster, and that their sting is inevitably fetal. In 
Europe, however, they are by no mean9 so large, so venomous, or so 
plentiful. The general size of this animal does not exceed two or 
three inches, and its sting is very soldom found to be fetal! Mauper- 
tuis, who made seveml experiments on the scorpion of Laugu^doc, 
found it by no means so invariably dangerous a3 had till then been 
represented. He provoked one of them to sting a dog, in three 
places of the belly, where the animal Wjas without hair. In about 
a^ hour after the poor anijEual seemed greatly sw.oln, and became 
very sick : he then cast up what^y.er he had in his bowels, and £(m* 
about three hours continued vomiting .a wUitish liquid. The belly 
was always greatly swoln when the animal began to vomit, but 
this operation always seemed to abate the swelling ; which alter- 
nately swelled, and was thus emptied, for three hours successively. 
The poor animal, after this, fell into convulsions, bit the ground, 
dragged himself along upon his fore-feet, and at last died, five 
hours after being bitten. He w^ not partially swoln round the 
place which was bitten, as is usual after the sting of a wasp or a 
bee, but his whole body was inflated, and there only appeared a 
red spot ou the places where he had been stung. 

. I^me days after, however, the same experiment was tried upon 
Another dog, and even with more aggravated cruelty ; yet the dog 
seemed no way affected by the wounds, but howling a little when 
he received them, continued alert and well after them ; and soon 
, after wa^ set at liberty, without showing the ^allest syn^ptoms 
of pain. So far was. this poor creature from being terrified at the 
experiment, that he left his own master^s house to come %o that 
of the philosopher, where he had received more plentiful entertain- 
ment. The same experiment was tried by fresn scorpions, upon 
sev^n other dogs, and upon three hens; but not the smallest deadly 
symptom was seen to ^ ensue. From hence it appears, that many 
circumstances, which are utterly unknown, must contribute to 
give efficacy to the scorpion's venom. Whether its food, long 
festing, the season, the nature of the vessels it wounds, or its state 
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of maturity, contribute to or retard its malignity, is yet to he 
ascertained by succeeding experiment. In the trials made by our 
philosopher, he employed scorpions of both sexes, newly caught, 
and seemingly vigorous and active. The success of this experi* 
ment may serve tq^show, that many of those boasted antidotes 
which are given for the cure of the scorpion's sting, owe their 
success rather to accident than their own efficacy. They only 
happened to cure, when their sting was no way dangerous ; but 
in cases of actual malignity, they might probably be utterly 
unserviceable. 

The scorpion of the tropical climates being much larger than 
tlie former,' is probably much more venomous, Helbigius, how- 
ever, who 'resitted for many years in the East, assures us, that he 
was^oflen stung by the scorpion, and never received any material' 
Injury from the wound ; a painful tumour generally ensued, but 
he always cured it by rubbing the part wifii a piece of iron or 
stone, as he had seen the Indians practise before him, until the 
flesh became insensible. Seba, Moore, and Bosman, however,* 
give a very different account of the scorpion's malignity, and" 
assert, thut unless sp^dily tetieved, the wound becomes fatal*. 

It is certain thftt no aminal in the creation seems endued with 
such an irascible nature. ^ I have often seen them taken and. put 
into a place of security, exerting all their rage against the sides of 
the glass vessel' that contained them. I have seen them attempt to 
sting a stick, when put near them ; and attack a mouse or a fro^, 
while those animals were lar from offering any injury. M aupertuis 
put three scorpions and a mouse into the same vessel together, and 
they soon stung the little animal in different places. The mouse, 
thus assaulted, stood for some time upon the defensive, wad at 
last killed them all, one after another. He tried this experiment, 
in order to see whether the mouse, after it had killed, would eat 
large scorpions; but the little quadruped seemed entirely satisfied 
with the victory, and even suryived the severity of the wounds it 
had received. Wolkamer tried the courage of the scorpion against the 
large spider, and enclosed several of both kinds in glass vessels for 
that purpose.* The success of this combat was very remarkable. 
The spider at first used all its efforts to immesh the scorpion in its 
web, which it immediately began spinning; but the scorpion 
rescued itself from the danger, by stinging its adversary to death : 
it soon after cut off, with its claws, all the legs of the spider, and 
then sucked all the internal parts at its leisure. If the scorpion's 
skin had not been so hard, Wolkamer is of opinion that the spider 
would have obtained the victory ; for he had often seen one of these 
spiders destroy a toad. 

The fierce spirit of this animal is equally dangerous to its own' 
species; for scorpions are the cruellest enemies to each other. 
Maupertuis put about a hundred of them together in the same 

♦ Epiiemendes, Dec. 2, 1687. CH)serv. 224. 
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glass.; and they scarcely came into contact, when they began to 
€3iert all their rage in mutual destruction : there was nothing to be 
seen but one universal carnage, without any distinction of age or 
sex ; "so that, in a few days, there remained only fourteen, which 
had kilted and devoured all the rest. 

But their unnatural malignity is still more apparent in their 
cruelty to their offspring. He enclosed a female scorpion, big with 
young, in a glass vessel, and she was seen to devour them as fast 
as they were excluded : there was but one only of the number that 
esca()ed the general destruction, by taking refuge on the back of 
its parent ; and this soon after revenged the cause of its brethren, 
by killing the old one in its turn. 

Such is the terrible and unrelenting nature of this insect, which 
neither the bonds of society nor of nature can reclaim : it is even 
asserted, that when driven to an extremity, the scorpion will often 
destroy itself. The following experiment was ineffectually tried 
by Maupertuis ; but I am so well assured of it by many eye-wft- 
nesses, who have seen it both in Italy and America, that I have no 
doubt remaming of its veracity. A scorpion, newly caught, is 
placed in the midst of a circle of burning charcoal, and thus an 
egress prevented on every side : the scorpion, as I am assured, runs 
for about a minute round the circle, in hopes of escaping, but 
finding that impossible, it stings itself on the back of the head, 
and in this manner the undaunted suicide instantly expires. 

It is happy for mankind that these animals are thus destructive 
to each other, since otherwite they would multiply in so great a 
degree as to render some countries uninhabitable. The male and 
fetnale of this insect are very easily distinguishable, the male being 
siiialler and less hairy. The female brings forth her young alive, 
and perfect in- their kind. Redi having bought a quantity of 
scorpions, selected the females, which by their size and roughness 
were edsily distinguishable from the rest, and putting them in 
separate glass vessels, he kept them for some days without food. 
In about five days one of them brought forth thirty-eight young 
ones, well shaped, aUd of a milk-white colour, which changed 
every day more and mose into a dark rusty hue. Another female, 
in a different vessel, brought forth twenty-seven of the same 
colour; and the day following the young ones seemed all fixed to 
the back and belly of the female. For near a fortnight all these 
continued alive and well ; but afterwards some of them died daily, 
until, in about a month, they all died except two. 

Were it. worth the trouble, these animals might be kept living 
as long as curiosity should think proper. Their chief food is 
worms and injects, and upon a proper supply of these, their lives 
might be lengthened to their natural extent. How long that may- 
fee we are not told : but if we may argue from analogy, it cannot 
be less than seven or eight years, and, perhaps in the larger kind, 
double that duration. As they have somewhat the form of the 
lobster, so they resemble that animal in casting their shell, or more 
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properly their skin, since it is softer by fe^v than ^ the covering of 
the lobster, and set with hairs, which grow from it in great abun- 
dance, particularly at the joinings. The young lie in the womb 
bf the parent, each covered" up in his own membrane, to the num- 
ber of for^ or fifty, and united to each other by an oblong thread, 
so as to exhibit altogether the form of a chaplet. 

Such is the manner iii which the common scorpion -produces its 
young ; but there is a scorpion of America, produced from the egg 
jn the manner of the spider* T*he eggs are no larger than pin 
pbitits, and they are deposited in a web, which they spin^ from 
their bodiiss, and carry about with them,, till they are hatched. 
As soon as tiie y.oung ones are excluded from the shell, they get 
dpoii the back of the parent, who turns her tail over them,, and 
ddbids th^m with her sting. It seems probable, therefore, that 
<raptivity produces that unnatural disposition in the scorpion which 
iiiduces it to destroy its young, since, at liberty, it is found to 
"protect them with such unce$ising assiduity. 



CHAPTER X. 

OF THE SCOLOPENDRA AND 6ALLY-WORM. 

Of these hideous and angry insects, we know little, except the 
figate and the noxious qualities. Though with us there are insects 
gfbmewhat resembling them in form, we are placed at a happy dis- 
tance from such as are really formidable. With us they seldom 
grow above an inch long ; in the tropical climates they are often 
roimd above a quaifter of a yard. 

The Scolopendra is otherwise called the Centipes, from the 
number of its feet ; and it is very common in many parts of the 
world, especially between the tropics; Those of the East Indies, 
where they grow to the largest size, are about six inches long, of a 
ruddy colour, and as thick as a man's finger; they consist of many 
joints, and from each joint is a leg on each side ; they are covered 
with hair, and seem to have no eyes ; but there are two feelers on 
the head, which they make use of to find out the way they are to 
pass; the head is very round, with two small sharp teeth, with 
which they inflict wounds that are very painful and dangerous. A 
«ailor that was bit by one on board a ship, felt an excessive pain, 
and his life was supposed to be in danger ; however, he recovered 
by the application of three roasted onions to the part, and was 
soon quite well. Of this animal there are different kinds ; some 
living like worms, in holes in the earth, others under stones, and 
aitiong rotten wood; so that nothing is more dangerous than remov- 
ingthose substances, in the places where they breed. 

The Gaily- Worm differs from the scolopendra, in having double 
the number of feet, there being two on each side to every joint of 
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the body; Some of these are smooth, and others hairy ; some are 
yellow, some black, and some brown. They arc found anlong 
decayed trees^ between the wood and the bark ; as also among 
fttbhes that are covered with moss. They all, when touched, con- 
tract themselves, rolling themselves up like a ball. Whatever 
may be their qualities in the tropical parts of the world, in Europe 
they are perfectly harmless ; having been often handled and irri- 
tated, without ^ny vindictive consequ€?nce8. 

All these, as well as the scorpion, are supposed to be produced 
perfect from the parent, or the e^g, and to undergo no changes 
after their first exclusion. They are seen of aii sizesr ; and this is 
a sufficient inducement to suppose that they preserve their first 
•aqppearance through the whole of their existence. It is probable, 
however, that, like most of this class, they oflen change their 
«kins ; but of this we have no certain information. 



CHAPTER XL 

OF THS LEECH. 

Tane last of this wingless tribe that I shall mention is- the Leech, 
which, like all the former, undergoes no varieties of transformation, 
but when once excluded from the body of the parent, preserves 
its first figure to the end. I place the history of the leech among 
the first class of animals, while I have degraded the Earth-worm, 
the Taenia, and the Polypus, into the class of zoophytes, or that 
imperfect tribe which serves to make the shade between animal and 
Y^etable nature; Not but that the earth-worm or the polypus 
have their motions, their appetites; and their vit^l principles, as 
complete as the leech, and to a cursory view appear every way as 
complete animals. But thbre is one circumstance that lats the line 
between them, that exalts the one and degrades the other. The 
earth-worm and the polypus may be cut in, two pieces, and each 
preoe will produce a new and perfect animal ; the leedi cannot 
suffer this dissection, but dies when cut in two — an erident instance 
that it is possessed of a' more perfect or^nization than tho^ 
animals, which it otherwise very much resembles. 

The* leech, from its uses in medicine, is one of those ihsiects 
that man has taken care to provide ; but, of a great variety, otie 
kind only is considered as serviceable. The Horse-Leech, which 
is the largest of all, and grows to four inches in length, with a 
glossy black surface, is of no use, afr it will not stick to the skin ; 
8ife Snail-Leech is but an inch in length, and though it will stick,. 
is not large enough to extract a sufficient quantity of blood from 
llic patient; the firoad-tailed Leech, which grows to an inch and 
« half in length, with the back raised into a sort of ridge, will 
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stick but on Tay few cTccasionfi.; it is the laree Brown Leech, with 
a whitish belly» that is made use of in medicine, and whose history 
best merits our curiosity. 

The leecjii has the general figure of a worm, and is about as long 
as one's n^die finger, fts skin is composed Qf rings, by means 
of which it is posseseed of its agility, and swims in water. It 
contrad:s Itself when out of water in such a manner, that when 
touched it is not above an inch long. It has a small head, and a 
black skin, edged with a yellow line on each side, with somie yel- 
lowish spots on the back. The belly also, which is of a reddish 
colour, U marked with whitish-yellow spots. But the most 
remarkable part of this animal is the mouth, which is composed 
of two lips, that take whatever form the insect finds convenient^ 
When at rest, the opening is usually triangular ; and within it 
are placed three very sharp teeth, capable of piercing not only the 
human skin, but also that of a horse or an ox. Still deeper in the 
head is discovered the tongue, which is composed of a strong fleshy 
substance, and which serves to assist the animal in sucking when 
it has inflicted its triple wound ; for no sooner is this voracious 
creature applied to the skin than it buries its teeth therein, then 
closes its lips round the wound which it has made, and thus, in 
the manner of a cupping-glass, extracts the blood as it flows to 
the different orifices. 

In examining this animal's form farther towards the tail, it is 
seen to have a'gullet and an intestinal canal, into which the bloo4 
flows in great abundance. On each side of this are seen running 
along several bladders, which, when the animal is empty, seem to 
be filled with nothing but water ; but when it is gorging blood, 
they seem to communicate with the intestines, and receive a large 
portion of the blood which flows into the body. If these bladders 
should be considered as so many stomachs, then every leech will 
be found to have twenty-four. But what is most extraordinary 
of all in this animal's formation is, that though it takes so large a 
quantity of food, it has no anus or passage to eject it from the 
body when it has been digested. On the contrary, the blood which 
the leech has thus sucked remains for several months clotted within 
its body, blackened a little by the change, but no way putrefied, 
and very little altered in its texture or consistence, in what man- 
ner it passes through the animal's body, or how it contributes to 
its nourishment, is not easily accounted for. The water in which 
they are kept is very little discoloured by their continuance ; they 
cannot be supposed to return the blood by the same passa^ 
through which it was taken in ; it only remains, therefore, that it 
goes off* through the pores of the body, and that these are suf- 
ficiently large to permit its exclusion. 

But it is not in this instance alone that the leech differs from all 
other insects. It was remarked in a former chapter, that the whole 
insect tribe had the opening into their lungs placed in their sides, 
and that they breathed through those apertures as other animals 
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through the mouth. A drop of oil poured on the skki of a Wanp^ 
a bee, or a worm» would quickly 6uffix!ate them, by .stopping up 
the paBspges through which thev breathe ; but it is oth^wise wm 
the leech, for diis aninal may oe immersed in oil without injurvi 
nay, it will live therein, and the only damage it will sustain m$ 
that when taken out it will be seen to cast a fine pellucid skiiy 
^actly of the shi^ of the animal, after which it is as alert aoi 
vigorous as before. It appears from hence that the leech breatbei 
through the mouth; and in fact it has a motion that seemat* 
lesemble the tct of respiration in more perfect animals ; but coo* 
cerning all this we are very much in the dark. 

This animal seems to differ from all others in several respects ; 
the rest of the reptile tribe are brought forth from eggs, the leech 
is viviparous, and produces its young, one after the other, to the 
number of forty or fifty at a birth. It is probable that, like the 
anail, each insect contains the two sexes, and that it impregnates 
and is impr^nated in the same manner. The young ones are 
chiefly found m the month of July in shallow running waters, and 
particularly where they are tepified by the rays of me sun. The 
large ones are chiefly sought after ; and being put into a glass 
vei»el filled with water, they remain for months, nay, for years, 
without taking any other subsistence. But they never breed in 
this confinement; and, consequently, what regards that part of 
their history still remains obscure. 

in this part of the world they sdidom grow to above four incheSj^ 
but in Ametica and the East they are found from six to seven. 
Their pools there abound with them in such numbers, that it 
^ivuld oe dangerous bathing there, if for no other consideration. 
Our aailorB and soldiers, who the last war were obliged to walk in 
those covnfries through marshy grounds, talk with terror of iht 
number of leeches that infested them on their march. Even in 
aome ^^arts of Europe the^ increase so as to become formidable. 
Sedems, a German physician, relates, that a ^irl of nine years old» 
who was keeping slheep near ^e city of Bomst m Poland, perceiving 
a seMier making up to her, went to hide herself in a neighbouring 
«iai^ among some bushes ; bat the number of leeches was so 
great in that place, and they stuck to her so close, that the poor 
ereotare expired from the quantity of blood which she lost by their 
united efibits. Nor is this much to be wondered at, since one of 
thoae inseets that, when empty, generally weighs but a scruple, 
will, when gorged, weigh more than two drachms. 

Wben leeclKs ai« to be applied, the best way is to take them 
frem the water in which they are contained about an hour befora, 
for they thus become voracious, and fasten more readily. When 
saturated with blood, they generally fall off of themselves ; but if 
it be thought necessary to take them from the wound, care shouUi 
he used to pull them very gently, or even to sprinkle them with 

Vol. III^No. XV. P 
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Milt if they continue to adhere ; for if they bfe plucked rudely away, 
it -most frequently happens that they leave their teeth in the 
wotfn'd, which makes a very troublesome inflammation, and is 
often attended with danger. If they be slow in fixing to the part, 
they are often enticed by rubbing it iirith milk, or blood, or water 
mixed with sugar. As salt is a poison to most insects, many people - 
throw it upon the leech when it has dropped from the wound, by 
which means it disgorges the blood it has swallowed, and it is tKen 
kept for repeated application. They seldom, however, stick after 
this -operation ; and as the price is but small, fresh leeches should 
always be applied whenever such an application is thought 
necessary. , ' 



PART II. 

INSECTS OF THE SECOND ORDER. 



CHAPTER I. 

.OF THE SECOND ORDER OF INSECTS I^ GENERAL^ 

I r 

In the former part we gave a concise history of the most con* 
siderable insects that, without wings, were produced in a perfect 
state ; either from the body of the parent alive, like quadrupeds, 
or from the egg, in the manner of birds. We come now to a 
second order of insects, that are produced from the ^^^^ like tlie 
former, but not in a perfect state ; for when first excluded they 
are without wings. This, however, does not hinder the exercise 
of their animal functions; the insect, although not yet come to 
perfection, walks, leaps, an^ eats; nor is it ever deprived of 
motion^ only that it rests a little when it is about to cast that part 
of its skin previous to its state of perfection. It is then seen to 
assume two wings, which, like a budding flower, burst through 
the case that contained them, and the animal becomes a winged 
insect in its state of highest perfection. To this order we may 
refer the Libella or Dragon-Fly, the Formica Leo or Lion- Ant, 
the Grassl|oppcr, the Locust, the Cricket, the Wood-Cricket, 
the Mole-Cricket, the Flea-Locust, the Flying-Bug, the Tipula, 
the Water-Scorpion, the Notonecta or Water-Fly, and many 
others. 
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CHAPTER II. 

OF THE LIBBLLA, OR DBAGON^FLY. 

Of all the files which adorn or diversify the face of naturei 
these are the most various and the most beautiful : they are of all 
colours— •^preen> blue, crimson, scarlet^ white ; some unite a variety 
^ the most vivid tints, and exhibit in one animal more different 
shades than are to be found in the rainbow. They are called, iti 
different parts of the kingdom, by different names ; but^ none can 
liie at a loss to know them, as they are distinguished from all other 
flies^ by the length of their bodies, by the largeness of 'their eyes^ 
end the beautiful transparency of their wings, which are four in 
number. They are seen in summer flyine with great rapidity near 
every hedge, and by every running brook ; they sometimes settle 
on the leaves of plants, and sometimes keep for hours together on 
the wing. 

I>ragon-flies, though there are three or four different kindsi yet 
agree in the most striking parts of their history, and one account 
may serve for all. The largest sort are generally foui^ from two 
to three inches long ; tlieir tail is forked ; their body divided into 
eleven rings ; their eyes are large, homy, and transparent, divided 
by a number of intersectionls ; and their wings, that always lie flat 
when they are at rest, are of a beautiful glossy transparency, some* 
times shining like silver, and sometimes glistening like gold. 
Witliin the mouth are to be seen two teeth covered wim a beautiAiI 
lip : with these the creatures bite fiercely when they are taken; but 
their bite is perfectly harmless, as I have experienced more than 
once. \ 

These ipsects, beautiful as they are, are produced firom e^;g9, 
il[hich aredepQsited in the water, where they remain for some ume 
without. seaning life or motion. They are ejected by the feniale 
into the water in clusters, like a bunch of grapes^ where th^ sink 
^the bottom by their natural weight, and continue in that state 
till t^ young^ones find strength enough to break the shell, and to 
separate from each other. The foi;m in which they first show life 
18 that of a worm with six legs, bearing a strong resemblance to 
the drfigo%-flv in its winged ste^te^ except that the wings are yet 
concealed .within a sheath peculiar to this aniinah The rudiments 
of these appear in bunches on the back, within which the wings 
are folded up into each other, while all the colours and varieties 
of painting appear transparent, tjbirough the skin. These animals, 
upon quitting the egg, still continue in the water, where they 
creep and swim, but do not move swiftly. They liave likewise a 
sharp sightj and immediat^y sink to the bottom if any one comes 
to the places wherein they live, or whenever they perceive the least 
uncommon object. Their food at that time is soft mud, and the 
glutinous earthy substances that are found at the bottom. 

P2 
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When these animals prepare to change from their reptile to their 
lying state, they then move out of tne water to a dry place, as 
into grass, to pieces of wood, stone, or any thing else tney meet 
frith. They there firmly fix their acute claws, and for a short time 
continue quite immoveable, as if meditating on the change they 
am to undergo. It is then observed, that the skin first opens on 
Che head and back ; and out of this opening they exhibit thor 
real head and eyes, and at length their six legs; whilst, in the 
mean time, tlie hollow and empty skin, or slough, of their legs, 
remains firmly fixed in its place. After this, the enclosed creature 
deeps forward by degrees; and by this means draws first its wings, 
■nd then its body out of the skin ; and proceeding a little farther, 
fits at rest for some time, as if immoveable. During this time, 
^ke wings, which were moist and folded, begin by degrees to expand 
themselves, and to make smooth and even all those plaits which 
were laid against each other like a closed fan. The body is like- 
wise insenisibly extend^, until all the limbs have obtained their 
proper size and dimensions. All these surprising and difficult 
toenxtions are accomplished by the force of the blood and the 
eircntating humours. The creature cannot at first make use of its 
new wings^ and therefore is forced to stay in the same place until 
all its limbs are dried by the circumambient air. It soon, how- 
ev^, begins to enter upon a more noble life than it had hitherto 
led hi tine bottom of tlie brook ; and from creeping slowly and 
liwkkm accidentally, it now wings the air, and makes choice from 
aan£t the variety of its provisions. 

' Indeed, no animal is more amply fitted for motion, subsistence, 
and enjoyment. As it haunts and seeks after its food flying in the 
«r, nature has provided it with two large eyes, which make almost 
the whole bead, and which resemble glittering mother-of-pearl. It 
has also four ex[>ttnsive silver-coloured wings, with which, as with 
iMirs, it can turn itself with prodigious velocity; and to assist 
tlieae it is farni^ed with a very long body, which, like a rudder, 
directs its motions. As the wings are long, and the legs short, 
tfcey seldom walk, but aie ever seen either resting or flying. For 
this reason, they always choose dry branches of trees or shrubs to 
vemain on ; and when they have refreshed themselves a little, they 
renew their flight. Thus they are seen adorning the summer, with 
a profusion of beauty, lightly traversing the air in a thousand 
directions, and expanding the most beautiful colours to the sun. 
The garden, the fol-est, the hedges, and the rivulets, are animated 
by their sports ; and there are few who have been brought up in 
the country, who have not employed a part of their childhood in 
the pursuit. 

But while these beautiful flies appear to us so idly and inno- 
cently employed, they are, in fact, the greatest tyrants of the 
insect tribe, and, like the hawk among birds, are only hovering 
up and down to seize their pre^'. Tliey are the strongest and the 
most courageous of all winged insects ; nor is there one, how large 
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aocyer, that they will not attack and devour. The blue fly, the 
bee, the wasp, and the hornet, noake their constant prey ; and even 
the butterfly, that spreads so large a wing, is often caught, and 
treated without iCiferey. Their appetite seems to know no bounds ; 
they spend the whole day^in the pursuit, and have been seen to 
itvout tkfee tiitfeB their own size in the capture of a singple hdur. 
'tltey 9eiite their prey flying with liieir six daws, and tear it easily 
t6'|!^ieces with thiir teeth, which are capable of inflictiiig troaMe- 
001116 wotinds. 

Bttt the tnales are iipon the wing ibr another parpese beside that 
df food, as they are revf salacions, and seek tiie females with greilt 
tffdouh llie SUA no sooner begins ta wami the fieldf^ than the 
iHaleB afe found assiduously employed ead^ini seeking its mate ;[ 
dnd no sooner does a female appear, but two or three ihales ave 
Mn persuing and endeavouring to seize her with all their arts andk 
^^ilfty. The instrument of generation in the male is placed ^irf 
di£Perent from that of any other insect, being not at the end of the 
ttdl as in others, but imrnediaitclly under the breast, and coase- 
4«ently, at first view, incapable at beiag united^ &e sexual parlr 
of the female, which, as in other insects, lies in the tail. To 
p^rfyttik this junction, nature has provided the male with a very 
p^nliter mcffineif of proceeding. As soon as he perceives the female, 
^BAd finds himself sufficiently near, he seizes upon tbe bifcck of her 
bctad hf surprise, and' fkst^mng his claws upon her, turns rottnd 
hto ftfltfy tft^, which he fastens round her neck; and in this manner 
B±tB hiikiself so closely and firmly, that no effimrts can remove him. 
Itrk in vain that she flies from one branch to another and settM 
tfj^m thett^, be still keeps fixed, and often continues in tiiis sito^ 
tion for three or four hours successively. When he flies, she >i0 
<Mfged to dy with him ; but be still directs the way, and though 
Ae mevet her wings, she seems entirely g^uided by his motions^ 
Ast j^ hi3#etet, the business? of impregnation is not pcnrfbrift^y 
iut fbiitih the ffsnnle moist contribute ^ and she at last seems, by 
the ctAitiiitofiato of hei^ Gohstraiiirt:^ to comply : fbr, tumliw up- thef 
e^ of Ktehr •^il to that p4rt of the breast of tiu nomk in wMch liei^ 
A^ piirt •pl[^>ei>' fot generation, bcdr iiisti^vments meet, and die> 
e^A^of -ffiif ^^ttM^e receive ^ neoessai^ fecundation* An hour or 
t8& tcfl^H^ «he A|e0 t» some: nergMiouring pooly where she» 
deposits her eggs, as was already mentioned. There they coiitimi«< 
in a^Mptiie iMdie for a year, and tfaeA^ate clHDgdd hito a beautiful 
Bfi MecnMliigf the pMMt 
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CHAPTER III. 

OF THE FORMICA LEO, OB LION-ANT. 

. Although this animal properly belongs to no order of insectt^ 
jret, as it b changed into a fly -very much resembling, that described 
m the preceding chapter, it may not be improper to give its history 
here. If we consider the life of this animal in its dififerent stagea 
of existence, we shall find it equally wonda«ful in all ; but as it 
changes to a dragon-fly, what^we have said of that animal above 
need not be repeated here. The Lion-Ant, when it becomes an. 
inhabitant of air, in every respect resembles that which hais been, 
already described ; its glossy wings, its voracious appetites, ita 
peculiar manner of generation, are aitirely the same. It is in ita 
reptile state that it differs from all otlier insects ; and in that state 
it will be amusing to pursue its history. , 

The lion-ant, m its reptile state, is of the size of a common 
wood-louse, but somewhat broader. It has a pretty long head and 
a roundish body, which becomes a little narrower towards the tail* 
The colour is a dirty grey, speckled with black, and the body ia 
composed of severid flat rings, which slip one upon another. It 
has six feet, four of which are fixed to the breast and two to the 
neck. The head is small and flat, and before there are two little 
smooth horns or feelers, which are hard, about a quarter of an 
inch long, and crooked at the ends. At the basis of the feelers, 
there are two small black lively eyes, by which it can see the 
sniallest object, as is easily discovered by its starting from every 
thing that approaches. 

• To a form so unpromising, and so ill provided for the purposes 
of rapacity, this animal unites the most ravenous appetites in 
nature ; but to mark its imbecility still stronger, as other animals 
have wings or feet to enable them to advance towards their prey, 
the lion-ant is unprovided with such assistance from either. It has 
legs indeed ; but these only enable it to run backward, ,8o, that it 
could as soon die as make the smallest progressive motion. Thu8» 
famished and rapacious as it ever seems, its prey n^ust come to it, 
or rather into the snare provided for it^ or the insidious assassin 
must starve. 

But nature, that has denied it strength or swiftness, has given 
it an equivalent in cunning, so that no animal fares more sump-» 
tuously, without ever stirring from its retreat. For this purpose, 
it chooses a dry sandy place, at the foot of a wall, or under some 
shelter, in order to preserve its machinations from the rain. The 
driest and most sandy spot is the most proper for it ; because a 
heavy clogged earth would defeat its labour. When it goes about 
to dig the hole where it takes its prey, it begins to bend the hinder 
part of its body, which is pointed, and thus works backward ; 
making, after several attempts, a circular furrow, which serves to 
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mark out tlie size of the hole it intends making, as the ancients 
marked out the limits of a city with a plough. Within this first 
furrow it digs a second, then a third, and afterwards others, which 
are always less than the preceding. Then it begins to deepen its 
hole, sinking lower and lower into the sand, which it throws with^ 
its horns, or feelers, towards the edges, as we see men throw up 
sand in a gravel-pit. Tims, by repeating its labours all roun^ 
the sand is thrown up in a circle about the edges of the pit, until 
the whole is quite completed. This hole is always formed in a; 
perfect circle ; and the pit itself resembles the inside of an inverted 
funnel; When this insect^first leaves the egg and is newly hatched^ 
the first pit it makes is very small ; but as it grows bigger, it 
makes a larger hole, which is destined, like a pit-fall^ to entrap 
its prey. It is generally about two inches deep, and as much in- 
diameter. 

^ The work being thus with great labour finished, the insidious 
insect places itself in ambush, hiding itself at the bottom mider 
tlie sand, in such a manner that its horns encircle the bottom of 
the pit. All the sides of this pit-fall are made . of the most loose 
and crumbling materials, so that scarce any insect can climb. up 
that has once got down to the bottom. Conscious of this, the 
lion-ant remains in patient expectation, ready to profit by that 
accident which throws some heedless little animal into its den. If 
then, by misfortune, an ant, a wood-louse, or a small caterpillar^ 
walks too near the edge of the precipice, the sand giv^ way. 
beneath them, and they fall to the bottom of the pit, where they 
naeet inevitable destruction. The fall of a single grain of sand 
ffives the murderer notice at the bottom of its cave, and it never. 
mils to sally forth to seize upon its prey. It happens sometimes, how* 
erar, that the ant or the wood-louse is too nimble, and runs up the 
aides of -the pit-fall before the other can make ready to seize it. 
The lion-ant has then another contrivance, still more wonderful 
than tlie former ; for, by means of its broad head and feelers, it 
has a method of throwing up a shower of sand, which falls upon 
the struggling ciaiptive with tremendous weight, and once more 
<?rusbe8 it down to the bottom. When the insect is once fallen 
thus low, no efforts can retrieve or release it ; the lion-ant seizes 
it with its feelers, which are hollow, and darting them both into 
its body, sucks out all the little animal's juices with the utmost; 
rapacity. 

When the prey is thus reduced to a husk, and nothing but the 
external form remains, the next care of the murderer is to remove' 
the body from its cell ; since the appearance of dead carcases might 
forewarn other insects of the danger of the place. The insect, 
therefore, takes up the wasted trunk with its feelers, and throws it 
with wonderful strength at least six inches firom the edge of its 
hole; and then patiently sets about mending the breaches which 
its fortifications had received in the last engagement. Nothing, can 
abate its industry, its vigilance, its patience, or its rapacity. It 
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will work fof a week togetker to makeite pU-iall ; i^ will contkiiit^ 
upon ^tst watck for more than a nonlh^ j^ttently ex|)ecting: ih^ 
approach ei hs prey ; and if it cornea is greater quantities than im 
netdfuly yet BtiU the little Tocacions creature will qnit the inaect it 
haa nes^ killed, and leave it half eaten, to kill and attack any 
other tHt happens to fall within the ''sphere of its malignity. 
TfaoB^ ae Toracious, it. ia sttrprisinglr patient of hunger,, senae 
of tbem faanang been kept in a hon witb saiid for six months and 
vpfwatds, witkont feeding at all. 

When tibe:lion^4ait atfsains a certabi ag^ in which it is to ciuMige 
intOE another ibcm, it then lea!ves off its uanal rapacious hal>its, but 
keeps on its iadustiy. ' It no longer continues to make pits, but 
&mirs np the sand all roimd in an ircegalar manner, test^ing 
those workings and violent ^tations which most iaisects exhibit 
previous to tneir transformation. These ani^nals are produced m. 
-autumn^ and generally live a year,, and perhaps two, before they 
assHBie a winged form. Certain it is, that they are found at tfaie^ 
end. of winter of all sizes ; and it would seem that many of the 
SBBMiilet kinds' had not yet attained sufficient matnxity for trano^ 
formaibonb Be this as it may, when the time of chfinge approechessi 
if ihe insect finds its little cell convenient, it seeks no other ;y if it 
is obli^ped to remove^ after furrowing up the sand,, it hides itself 
undent, horns and alL it thene qnns a thready in the manner 
of the spider, which being made of a. elutinoiis substance, and 
bein^ humid fsoia the moisture of the body, sticka to the littie' 
parifcks of sand amon^ which it i& spim ; and in proportion aa it 
IS thus excfatded, the inaect ix>Hs up its web,, sand and alU into- 
a ball, of which itself is the centre. This ball is about half an 
iweh in diameter, and within it the insect resides, in. an apartmeaMi 
safliciently spacious for all its motions^ The outside is cxmipoaed 
of sand and silk ; the inside is lined with silk only, of a fine pewi 
oolour, extremely delicate, and perfectly beautiful. But though 
the work is so curious within, it exhibits nothing to extermd 
appearance but a lump of sand; and thus escaped the search •£ 
biniS) that might otherwise distucb the inhabitant witlnn^ 

The insect continues thua shut up for six weeks or two months, 
and ffradxiaUy parts with its eyes, its fise^rs, its feet, and \k^ skjaty 
all wliich are thrust into a comer of the inner apartment like a* 
fag. The insect then appears almost in its winged: state, except 
that there is a thin skin which wraps up the wings, and that 
appeara to be nothing else but a liquor dried on their outside* 
S^Wf however, the little animal is too delicate and tendiier to veo* 
tune firom its retreat,- huf continues enclosed for some time £onger : 
1^ length, when the manb^rs of this new insect have acquired the 
necessary consistence and vigour, it tears open its lodging, and 
breaks through its wall. For this purpose it has two teeth, like 
those of grasshoppers, with which it eats through, and enlarges 
tile opening, till it gets outi its body, wluch is turned like a 
aorew, take» up no more than the apace of a quarter of an inch^. 
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but when it is mnfolded, it becomes lialf an inch in length ;: while 
its wings, that aeemed to occupy the smallest space, in two minutes* 
time unfold, and become looeer than the body. In short, it 
becomes a huge and beautiful ny of the libellula himl, with a long 
slendef body of a brown colour, a small head and large bright 
eres, long slender le^ and four large transparent reticulated wings. 
The sest ef its habtts resemble that insect whose form it hem^ 
except that, instead of dropping its eggs in the water, it deposits 
litem m aand, where tbey are soon hatched into that rapacious 
insect so justly admired for its method of catching its prey. 



CHAPTER IV. 

OF T)BE GRASSHOPPER, THE LOCUST, THE CICADA, THE CRICKET, 

AND THE HOLE-CKICKET. 

m 

BsLaNGiNG to the second order of insects, w^ find a tribe of 
little animals, which though diiTering in size and colour, strongly 
resemble each other in figure, appetites, nature, andtransformatioik 
But though they all appear of one femily , yet men hare been taught 
to hold tnem in different estimation ; for whiTe some of this tnbe 
amuse him with their chirpings, and banish solitude from the fields, 
others come in swarms, eat up every thing that h green, and in a 
single night convert the most delightful landscape into a dreary 
waste. However, if these animals be separately considered, the 
devouring locust is not in the least more mischievous than the 
musical grasshopper ; the only difference is, that one species come9 
ibr food in a swarm, and the other feeds singly. 

That animal which is called the Grasshopper with us, dijffers 
greatly from the cicada of antiquity ; fbr as our insect is active 
enough in hopping through the long grass, fi-om whence it has taken 
its name, the cicada had not this power, but either walked or flew. 
The little hissing note also of our grasshopper is very drfierent from 
the song of the cicada, which was loudei' and fkr more musical. 
The manner in which this note is produced by the two animals is 
very difierent ; for the cicada makes it by a kind of buckler, which 
tihe male has beneath its belly ; tlie grasshopper by a transparent 
membrane that covers a hole at the base of its wings. There is still 
a greater variety in all these wilh regard to shape and colour* 
Some are green, some black, some livid, and some vtirie^ted ; but 
many of tnem do not show all their colours till they fly. Sonore 
have long legs, some short, some witli more joints, others with fewer* 
Some sing, others are mute ; some are innocent, doing no damage 
to the husbandman,' while others 3o such prodigious mischief, that 
they are looked upon in some countries as one of the terrible 
scourges of tiie incensed Divinity. 
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Of this rari^ated tribe, the little msshopper that breeds in such 
plenty in every meadow, and eontinnes it^ chirping thrcmsh the 
summer, is best known to us, and by haying its history we shall be 
possessed of that of all the rest. This animal is of the colour of 
g^reen leaves, except a line of brown which streaks the back, and 
two pale lines under the belly and behind the legs. It may be 
divided into the head, the corslet, and the belly. The head it 
oblong, regarding the earth, and bearing some resemblance to that, 
of a horse. Its mouth is covered by a kind of round buckler 
jutting over it, and armed with teeth of a brown colour, hooked at 
the pomts. Within the mouth is perceivable a large reddish tongue, 
and fixed to the lower jaw. The feelers or horns are very long, 
tapering off to a point ; and the ^es are like two black specks, a 
little prominent. The corslet is elevated, narrow, armed above smd 
below by two serrated spines. The back is armed with a strong 
buckler, to which the muscles of the legs are firmly bound, and 
round these muscles are seen the vessds by which the animal 
breathes, as white as snow. The last pair of legs are much longer 
and stronger than the first two pair, fortified by thick muscles, and 
very well formed for leaping. It has four wings ; the antenor ones 
spnnging from the second pair of legs, the posterior from the third 
pair, nnke hinder wings are much finer and more expansive than 
the foremost, and are the principal instruments of its night. The 
belly is considerably large, composed of eight rings, and terminated 
by a fbrky tail, covered with down, like the tail of a rat. When 
examined internally, besides the gullet, we discover a small stomach ; 
aud behind that a very large one, wrinkled and furrowed within- 
side : lower down there is still a third ; so that it is not without 
reason that all the animals of this order are said to chew the cud, as 
they so much resemble ruminating' animals in their internal confor« 
mation. • 

A short time after the grasshopper assumes its wings, it fills the 
meadow with its note ; which, like that among birds, is a call to 
courtship. The male only of this tribe is vocal ; and upon examin- 
ing at the base of the wings, there will be found a little hole in its 
body, covered with a fine transparent membrane. This is thought, 
by Linneeus, to be the instrument it employs in singing ; but others 
are of opinion the sound is produced by rubbing its hinder legs 
against each other : however this be, the note of one male, is seldom 
heard but it is returned by another ; and the two little animals, 
after many mutual insults of this kind, are seen to meet and fight 
desperately. The female is generally the reward of victory : for, 
after the combat, the male seizes her with his teeth behind the neck, 
and thus keeps her for several hours, till the business of fecundation 
is performed. They are at the time so strongly united, that they 
can scarcely be separated without tearing asunder. Towards 
the latter end of autumn the female prepares to deposit her burden, 
and her body is then seen greatly distended with her eggs, which she 
carries to the number of a hundred and fifty. In order to make a 
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proper lodgment in the earth for them, nature has furnished her with 
an instrument at her tail, somewhat resembling a two-edged sword, 
which she can sheath and unsheath at pleasure: with this she 
pierces the earth as deep as she is able, and into the hole which her 
instrument has made she deposits her eggs, one afler the other. 

Having thus provided for the continuation of her posterity, the 
animal herself does not long survive ; but, as the winter approaches, 
she dries up, seems to feel the effects of age, and dies from a total 
decay. Some however assert, that she is killed by the cold, and 
others, that she is eaten by worms ; but certain it is, that neither 
the male nor female are ever seen to survive the winter. In the 
mean time, the eggs which have been depostied continue unaltered, 
either by the severity of the season, or the retardation of the spring. 
They are of an oval figure, white, and of the consistence of horn ; 
their size nearly equals that of a grain of anise ; they are enveloped 
in the body within a covering, branched all over with veins and arte- 
ries ; and when excluded,' they crack on being pressed between the 
finsers : their substance within is a whitish, viscous, and transparent 
fluid. In this manner they remain deposited beneath the surface 
of the earth during the whole wmter, till the genial return of spring 
b^ns to vivify and hatch them. The sun with its warmth beginning' 
to animate all nature, the insect eggs feel its benign influence, and 
generally, about the beginning of May, every egg produces an 
insect, about the size of a flea. These at first are of a whitish 
colour ; at the end of two or three days they turn black, and soon- 
nfler they become of a reddish-brown. They appear, from the 
begifming, like grasshoppers wanting wings, and hop among the 
grass, as soon as excluded, with great agility. 

Yet still they are by no means arrived at their state of full per- 
fection, although they bear a strong resemblance to the animal in its 
^rfect form. They want, or seem to want, the wings, which they 
are at last seen to assume, and can only hop among tne grass with- 
out being able to fly. The wings, however, are not wanting, but 
are concealed within four little bunches, that seem to deform the 
sides of the animal ; there they lie rolled up in a most curious^ 
mannier, and occupying a smaller space than one could conceive 
who saw them extended. Indeed, all insects, whatever transmu- 
tations they seem to undergo, are yet brought forth with those very 
limbs, parts, and wings, which they afterwards seem to acquire. In 
the m6st helpless caterpillar, there is still to be seen the rudiments 
of that beautiful plumage which it afterwards expands when a 
. butterfly ; a.nd though many new parts seem unfolded to the view, 
the animal acquires none but such as it was from the banning 
possessed of. The grasshopper, therefore, though seemingly with- 
out wings, is in reality from the first possessed of those instruments, 
and only ^aits for sufficient force to break the bonds that hold them 
folded up, and to give thetn their full expansion. 

The ^sshopper, tliat for above twenty days from its exclusion 
lias continued without the use of its wings, which are folded up t» 
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lUh^Yi at length pre(>are6 for its emancipation^ and forr a life of 
gi^ealer liberty and pleasure. To make the proper dispositions for the 
approaching change^ it ceases from its grassy food, and seeks about 
for a convenient place, beneath* some thorn or thistle, tliat may 
protect it from an accidental shower. The same laborious writhing^ 
and workings, heavings and palpitations, which we have remarked 
in e?ery other inject upon an approaching change, are exhibited in 
this^ It swells up its head and neck ; it then seems to draw them 
in again; and thus alternately, for some time, it exerts its powers 
ta get free. H^t length the skin covering the head and breast i& 
seen divided above we neck; the head is seen issuing out first 
from the bursting skin ; the efforts still continuing, the other parts* 
follow successively; so that the little animal, wiui its long feelers^- 
legs ^id all, works its way from the old skin, that remains fixed 
to the thistle or the thorn. It is indeed inconceivable how the 
insect can thus extricate itself from so exact a sheath as that which 
covered every part of its body. 

The grasshopper, thus disengaged from its outer skin, appears 
in its perfect form ; but then so feeble, and its body so soft and 
teadeTf that it may be moulded like wax. It is no longer of that 
obscure colour which it exhibited before, but a greenish^whitCgi 
which becomed more vivid as the moisture on the surface is dried 
away. Still, however, the animal c(mtinues to show no signs 
cff ufe, but appears quite spent and fatigued with its labour for 
more than an hour together. During this time, the body is dyings 
and the wings unfolded to the greatest expansion ; and the curious 
observer will perceive them, fold after fold, opening to the sun, till 
at last they become longer than the two hinder legs. The insect's 
body also is ^ngthened during this operation^ and it becomes much 
more beautiful than before. 

'fliese insects are generally vocal in the midst of summer ; and 
they are heard at^su^-setting much louder than during the heats of 
the day. They are fed upon ^rass ; and, if their belly be pressed^ 
they will be seen to return the juices of the plants they have last fed 
upon. Though unwilling to fiy, and slow in flight, particularly 
when the weather is moist or cool, they are sometimes seen to fiy 
to considerable distances. If they are caught by one of the hinder 
legs, they quicky disengage themselves from it, and leave the leg 
boiind them. This, however, does not grow again, as with crabs or 
raiders ; for, as they are animals but of a single year's continuanc^y 
they haire not sufficient time for repairing those accidental misfortunes. 
The \o(Ui of their 1^ also prevents them from fiying ; for, being unabla 
to lift theHaselves in the air, they have not room upon the ground 
for the proper expansion of their wings. If they be handled 
roughly, they will bite very fiercely ; and when they fly they make 
a noiise with their wings. They generally keep in the plain, 
where the grass is luxuriant, and the ground rich and fertile ; 
there they deposit their eggs, particularly in those cracks which are 
Ibrmed by the heat of the sun« 
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8ach are the habits and nature of those little vocal inflects, that 
Bwmrmin our meadows, and enliven the landscape. The larger kinds 
only differ from them in size, in rapidity of flight, and the powers 
of injuring mankind, by swarming upon the productions of tile 
«arth. The quantity of grass which a few grasshoppers that spdH 
- in the field can destroy, is trifling : but when a swarm of locutftt, 
two or three miles long, and sereial yards deep, settle upon a Add, 
the consequences are frightful. The annals of every country aie 
marked with the devastation which such a multitude of insects 
produces ; and though they seldbm visit Europe in such dangerous 
swarms as formerly, vet in some of the southern kingdoiQS they are 
atill formidable. Those which have at uacertain intervals visited 
Europe, in our memory, are pupposed to have come from Afiricay 
and the animal is called the Great Brown Locust. It was seen in 
«e^eral parts of England in the year 1748, and many dreadful coa- 
asquences were apprehended from its appearance. This insect is 
abaut three inches lone, and has two horns or feelers an inch in 
length. The head and horns are of a brownish colour ; it is blue 
about the mouth, as also on the inside of the larger le^ The 
ahidd that oovers tiie back is greenish, and the upper side of the body 
brown, spotted with black, and the under side purple. The upper 
wings are brown, with small dusky spots, with one larger at the 
tips; the under wings are more transpaient, and of a light brown 
tinctured with green, but there is a dark cloud of spots near the 
tips. This is v^t insect that has threatened us so often with its 
visitations, and that is so truly terrible in those countries where it is 
bred« ,- There is no animal in the creation that multiplies so fast as 
tbesC) if the sun be warm, and the soil in whidi their eggs aae 
* deposited be dry. Happily for us, the coldness of our climate, and 
the humidity of our soil, are no way fevourable to their production; 
and as they are but the animals of a year, they visit ua and 
perish. 

Th^ Scripture, which was written in a country where the looast 
made a distinguished feature in the picture of nature, has given vm 
several very striking images of this animal's numbers and rapacity; 
}$ conspares an army, where the numbers are almost infinite, to a 
awarm of locusts : it describes Ihem as rising out of the earth, whene 
they are produced ; as pursuing a settled march to destroy thefiniiti 
of tfie earth, and co-operating with Divine indignation. 

When the locusts take the field, "as we are assured, they have a 
leader at their head, whose flight they observe, and pay a strict 
attention to all his motions. They appear at a distance like a 
black cloud, which as it approaches gatners upon the horizon, a»d 
almost hides the light of the ^ay. It often happens that the 
husbandman sees this imminent calamity pass away without dcHi^ 
him any mischief, and the whole swarm proceed onward to settic 
upon the labours of some less fortunate country. But wretched 
is ^le district upon which they settle : they ravacre the meadow sand 
the pasture ground, strip the trees of their letvti, and the gatden 
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of its beauty ; the visitation of a few minutes ^destroys the expec- 
tation of a year, and a famine but too frequently endues. In their 
native tropical climates they are not so dreadful as in the more 
southern parts of Europe. There, though the plain and the 
forest be stripped of their Verdure, the power of vegetation is so 
. great, that sxx interval of three or four days repairs the calamity ; 
but our verdure is the livery of a season, and we must wait till 
the «isuing spring repairs the damage. Besides, in their long 
flights to this part of the world, they are famished by the tedious^ 
ness of their journey, and are therefore more vi>raciou8 wherever 
they happen to settle. But it is not by what they devour tltat 
they do so much damage, as by what they destroy. Their very- 
bite is thought to contaminate the plant, and to prevent its veg^ 
station. To use the expression of the husbandman, they burn 
whatever they* touch, and leave the marks of their devastation for 
two or three years ensuing. But if they be noxious while livifig, 
they are still more so when dead ; for wlierever they fall,. th6y 
infect the air in such a manner, that the smell is insupportable. 
Orosius tells us, that in the year of the world 3800, there was an 
incredible number of locusts which infected Africa; and after 
having eaten up every thing that was green, they flew off", and 
were drowned in the African Sea, where they caused such a stench^ 
that the putrefying bodies of hundreds of thousands of men could 
not equal it. 

In the year 1090 a cloud of locusts was seen to enter Russia in 
three diff*erent places, and from thence to spread themselves, over 
Poland and Lithuania, in such astonishing multitudes, that the . 
air was darkened, and the earth covered with their numbers. In 
some places they were seen lying dead heaped upon each other four 
feet deep ; in 6thers, they covered the surface like a black cloth : 
the trees bent beneath their weight ; and the damage which the 
country sustained exceeded computation. In Barbary their num- 
bers are formidable, and their visits are frequent. In the year 
1724, Dr. Shaw was a witness in that country of their devasta* 
tions. Their first appearance was about the latter end of March, 
when the wind had been southerly for some time : in the beginning 
of April, their numbers were so vastly increased, that in tne heat 
of the day they formed themselves into large swarms, which ap- 
peared like clouds, and darkened the sun. In the middle of May. 
they began to disappear, retiring into the plains to deposit their 
eggs. In the next month, being June, the young brood began 
to make their appearance, forming many compact bodies of several 
hundred yards square ; and afterwards marching forward, climbed 
the trees, walls, and houses, eating every thing that was green in 
their way. The inhabitants, to stop their progress, laid trenches 
all- over their fields, and gardens, filling them with water. Some 
placed large quantities of heath, stubble, and such like com- 
bustible matter, in rows, and set them on fire on the approach 
of the locusts. But all this was to no purpose ; for the trencher 
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^ere quickly filled up, and tlie fires put out by the vast number 
of swarms that succeeded each other. A day or two after one of 
these was in motion, others, that were just hatched, came to glean 
after them, gnawing off the young branches and the very bark 
of the trees. Having lived near a n^nth in this manner, they 
arrived at their full growth, and threw off their worm-like state, 
by casting their skins. To prepare themselves for this change, 
they fixea their hinder feet to some bush or twig, or corner of a 
stone, when immediately, by an undulating motion used on this 
occasion, their heads would first appear, and soon after the rest 
of their bodies. The whole transformation was performed in seven 
or eight minutes time ; after which they were a little while in a 
languishing condition; but as soon as the sun and air had hardened 
their wings, and dried up the moisture that remained after casting 
off their sloughs, they returned again to their former greediness, 
with an addition both of strength and agility. But they did not 
continue long in this state before they were entijrely dispersed, after 
laying their eggs directing their course northward, and probably 
perished in the sea. It is said that the holes these animals make 
to deposit their eggs in, are four feet deep in the ground ; the eggs 
are about fourscore in number, of the size of carraway comnts, 
and bundled up together in clusters. 

It would be endless to recount all the mischiefs which these 
famished insects have at different times occasioned ; but what can 
bave induced them to take such distant flights, when they come 
into Europe, is not easy to be accounted for. It seems most 
probable, that by means of a very dry season in the heart of Africa, 
they are propag-ated in such numbers, that the vegetables of the 
spot where they are produced are not sufficient to sustain them. 
Thus being obliged to find out other countries, they traverse the 
, sandy deserts, wnere they can find no sustenance : still meeting 
with nothing to allure them firora their height, they proceed for- 
ward across the sea, and thus come into Europe, where they alight 
upon the first green pastures that occur. 

In some parts of the world the inhabitants turn what seems a 
plague to their own advantage. Locusts are eaten by the natives 
in many kingdoms of the East ; and are caught in small nets pro- 
■vided for that purpose. They parch them over the fire in an 
earthen pan ; and when their wings and legs are fallen o£^ they 
turn reddish, of the colour of boiled shrimps. Dampier has eat 
them thus prepared, and thinks them a tolerable dish. The natives 
■of Barbary also eat them fried with salt ; and they are said to taste 
like cray-fish. 

There is a locust in Tonquin, about the bigness of the top of a 
man's finger, and as long as the first joint. It breeds in the earth. 
In low grounds ; and in the months of January and February, 
which is the season for taking them, they issue from the earth m 
vast swarms* At first they can hardly fly, so that they often fidl 
into the rivers in great numbers: however, the patives in these 
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months watch the rivers, and talce them up in multitudes in small 
nets. They either eat diem fresh; broiled on the coals, or pickle 
them for keeping. They are considered as a great delicacy in that 
part of the world^ as well by the rich as the poor. In the countries 
where they are eaten, they are regularly brought to market, and 
•old, as larks or quails in Europe. . They must have been a com-* 
mon food with the Jews, as Moses, in the book of Leviticus* 
permits them to eat four different kinds of this animal, which he 
takes care to specify. This dish, however, has not yet made its 
way into the kitchens of the luxurious in Europe ; and though we 
may admire the delicacies of the East, we are as yet happily 
deprived of the powers of imitation. 

Of all animals, however, of this noxious tribe, the Great West 
Indian Locust, individually considered, is the most formidable* 
It is about the thickness of the barrel of a goose-quill, and the 
. body is divided into nine or ten joints, in the whole about six or 
tieven inches long. It has two small eyes, standing out of the head 
like those of cmbs, and two feelers like long hairs« The whole 
body is studded with small excrescences, which are not much 
big|;er than the points of pins. The shape is roundish, and the 
b<3y diminishes in circumference to the tail, which is forked into 
two horns. Between these theri6 is a sort of a sheath, containing a 
small dangerous sting. If any person happens to touch this insect, 
he is sure to be stung ;* and \i inunediately taken with a shivering 
and a trembling all over the body ; which, however, may soon be 
put a stop to, by rubbing the place that was affected with a little 
palm-oil. 

From the Locust we descend to the Cricket, which is a very 
inoff'ensive and pretty .animal. Though there be a species of this 
insect that lives entirely in the woods and fields, yet that witfi 
which we are best acquainted is the house cricket, whose voice is* 
so well known behind a country fire in a winter's evening. There 
is something so unusual in hearing a sound while we do not see the 
animal producing it, nor discover the place from whence it comes* 
that among the country people the chirping of the cricket is always 
held ominous; and whether it deserts the fire-side, or pays an 
unexpected visit, the credulous peasantry always find something 
to be afraid of. In general, however, the killing of a cricket is a 
most unlucky omen ; and though their company is not so much 
desired, yet no methods must be taken to remove them. 

The cricket very much resembles the grasshopper in its shape* 
its manner of ruminating, its voice, its leaping, and methods of 
propagation. It difiers in its colour, which is uniformly of a rusty 
brown ; in its food, which is more various ; and in its place of 
residence, which is most usually in the warmest chinks behind a 
country hearth. They are, in some, obliged to the bad masonry 
employed in making peasants' houses for their retreats. The 
smallest chink serves to give them shelter ; and where they once 
make their abode, they are sure to propagate. They are of a most 
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fiMf iiotune> seldom living the fine-side ; aod, if .undiaturbeoU 
afn Mwn to bop from th^r jretroa^ts to chirrup at &e Uaxe in tha 
obimn^. The wood cricket is the most t\u[»«pQU8 animal in jdatuie; 
hut the chimoejr cricket, being used to i^o^iaes^ disi^gpeoids not jon^ 
Ibofle, but the appearance of peopk near iJL. WboiK^ the vwx: 
<s£ tm9 animal ia formed in the same manner wiljh that of the fgirwUf 
bop{iar» b^ a fine membrane at the base of tiie wlpgs, winch ia 
moved l^a mnfde» and which bdng coiled up, gires a sound like 
a qiudlvpipe, ia not yet fusoertfldned ; nor do we well know the uae 
of this voice, since anatomical inspection has not yet been able to 
discover the smallest organs of hearing. Still, nowever, we can 
make mk .doubt of their power of distinguishing sounds, thou^ 
]M3obably not in the same manner with the more pofect xanks of 
• aature. Certain it is, that I have often heard them.odl, and this 
eall was as regularly answered by another, although none but the 
maiea ase yocal. 

As the cricket lives chiefly in the dark, so its eyes seem fcjrmed 

(jur the gloominess of its abode ; and those who would surprise it, 

have only to light a^smdle unexpectedly, by which it is dazzlfiii, 

and cannot Aad the way back to its retreat* It is a very vurpcions 

little animal, and will eat bread, flour, and meat ; but it is par^ 

ticulaily fond of sugar* They never dnnk^ but keep for months 

^ogiether at the bacS: .of the chimney, where tiMgr could possibly 

liavn had no moisture. The warmth of their situation oxdy serves 

to increase their niirth and loquacity. £xcept in the very coldest 

"weatii^ they never cease liheir chiixuping, but continue that little 

^ierdng note, which is as pleasing to some as it is diaaereeable to 

others; The great Scaliger was particularly delighted with the 

dnmiping of crickets, and kept several of them ^r his amusei- 

ment^ enclosed in a box, which he placed in a warm sitiifttibq. 

Others, on the contrary, think there \s something onunous and 

meiahflholy in the sound, and use every endeavour to banish this 

insect fiNim their houses. Licdelius telb us of a woman who was 

tantmkVLctk inoommpded by crickets, and tried, but in vain, every 

mcfljed of banishii^ them from her house. She at last accidentally 

socoaaded ; £or h&^ns one day invited several gpiests to .her house» 

vAmi tfi^ee-was a wecUhi^, in onder to increase the festivity of the 

eatortainflbent, ^ procured drums and trumpets to entertiun 

4hem. Ilbe noise 4>f those was so much greater than what the little 

antnuds ws^ae used to, that th^ instantly forsook thar .situation, 

and f^me never heard in that mansion more. 

Snt of M iiie cricket kind, thi^ which is called the Mole 
Cricket is the mqst extraordinary. This animal is the largest of 
all4lie insects with which we are acqufdntad in this country, being 
two inches and a half in length, and three quarters of an inoh in 
breadth. The colour is. dT a dusky brown ; and at the extremity 
of file tail there are two hairy eoccceseences, resembling in some 
sense the tail of a mouse. The bo<fy consists of dght scaly joints 
er separate folds, is bvo^n on the uaper part^ and more deeply 
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tinged below* The wings are long, narrow, and terminate in m 
sharp point, each having a blackish Tine running down it : however, 
when they are extended, they appear to be much broader than 
could at first sight be supposed. The shield of the breast is of a 
firm teature, of a Mackish colour, and hairy. The fore-feet, which are 
tills animaPs principal instruments of burrowing into the earth, are 
strone, webbed, and hairy ; it generally, however, runs backward; 
but it is commonly under ground, where it burrows even ikster 
than a mole. It is mought also to be amphibious, and capable of 
living under water as well as under ground! 

Of all insects this is the most detested by gardeners, as it chiefly 
resides in that ^ound which lies light, and where it finds sufficient 
plenty under the surface. Thus, m a single night^s time, it will 
run along a furrow which has been newly sown, and rob it of all 
its contents. Its legs^ are formed in such a manner that it can 
penetrate the earth in every direction, — ^before, behind, and above 
it. At night it ventures from its underground habitation, and, like 
the cricket, has its chirping call. When the female is fecundated, 
dbe' makes a cell of clammy earth, the inside of which is laree 
enough to hold two hazel nuts, and in this she lays her eggs. The 
whole nest is about the size of> a common hen's egg, closea up Dn 
every side, and well defended from the smallest breath of air.: The 
ee^ generally amount to the number of a hundred and fifty, being 
white, and about the size of a carraway comfit. They are thus 
carefully covered, as well to defend them from the injuries of. the 
weather, as from the attacks of the black beetle ; that hems itself 
an underground inhabitant, would, but for this precaution, devour 
or destroy them. To prevent this, the female moTe cricket is often 
posted as a sentinel near the nest, and when the black invader 
plunges in to seize its prey, the guardian insect seizes him behind, 
and instantly bites him in two. 

Nothing can exceed the care and assi<}uity which these animals 
exhibit in the preservation of their young. Wherever the nest is 
placed, there seems to be a fortification, aveuues, and intrenchments, 
drawn round it ; there are numberless winding ways that lead to 
it, and a ditch drawn about it, which few of its insect enemies are 
able to pass. But their care is not confined to this only ; for at 
the approach of winter they carry their nest entirely way, and sink 
it deeper in the ground, so that the frost can have no influence in 
retarding the young brood fi-om coming, to maturity. As the 
weather grows milder, they raise their rmagazine in proportion, till 
at last they bring it as near the surface as they can to receive the 
genial influence of the sun, without wholly exposing it to view 5 
yet should the frost unexpectedly return, they sink it again as 
oefore. 

[The Great Lantern Fly is found in China and Pefu. The 
fore part of the head of this animal is drawn, extended, and empty ; 
the antennae are seated below the eyes, having two articulations, 
whereof the exterior is larger, and of a globular form ; thf beak is 
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iaflected, or bent inwards under the body ; and the feet are made 
iPor walking. The head and thorax are generally of a ruddy brown ; 
and the ground colout of the elytra is fresh green, but quaintly 
£gured with spots of a yellowish clay colour, sometimes pal^ at 
other seasons of a deeper hue. The wings are of a. deep and 
leautiful yellow, with a broad band of glossy black bordering the 
^extremities. The tarsi of the feet are composed of three articula- 
tions, and are of a paler colour than the legs and thighs, which are 
brown. When the insect is on the wing, the waving of the elytra, 
(whose- thinness renders the spots thereon transparent,) assisted by 
the luminous quality peculiar to the tribe, and the golden yellow 
of the under wings, bordered with black, occ^asion the flashes they 
dart around in the night ; and the phosphorescent light contained 
in the head is sufficient to answei: the purposes of a candle in a dark 
rpom^] 



CHAPTER V. 

QT THB EARWIG, THE FROTH INSllCT, AND OTHERS BELONGTNtt 

TO ^HE SECOND ORDER OF INSECTS. 

We should still keep in memory that all insects of the se(^ond 
order, though not produced quite perfect from the egg, yet want 
very little of their perfection, and require but a very small Change 
to arrive at that state which fits them for flight and generation. The 
^Oatural functions in these are never suspended : from the instant they 
leave the egg^ they continue to eat, to move, to leap, and pursue their 
pr^ ; a slight change ensues, a skin that enclosed a part of their 
txkdyand limbs bursts behind, like a woman's stays, and gives 
freedom to a set of wings, with which the animal expatiates, and 
flies in pursuit of its mate. 

Of all this class of insects, the Earwig undergoes the smallest 
change. This animal is so common that it scarcely needs a 
descnption : its. swiftness in the reptile state is not less remarkable 
tha&its indefatigable \elocity when upon the wing. That it must 
b^ rery prolific, appears from its numbers ; and that it is very 
harmless, every one's ex'perience can readily testify. It is provided 
with six feet and two feelers ; the tail is forked, and with this it 
often attempts to defend itself against every assailant. But 
its attempts are onty the threats of impotence ; they draw down 
the resentment of powerful animals, but no way serve to defend it. 
The deformity of its figure, and its slender make, have also sub- 
jected it to an imputation, which, though entirely founded in 
prejudice, has more than once procured its destruction. It is sup- 
posed, as the name imports, that it often enters into the ears of 
people sleeping, thus causing madness from the intolerable pain, 

Q2 
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and fioon after death itself. Indeed, the French name^ which 
signifis the ear-piercer^ urges the calumny against this harmless 
insect in very plain terms ; yet nothine can be more unjust; the 
ea^is already filled with a substance which prevents any insect from 
entering ; and besides, it is well lined and defended with mem- 
branes, which would keep out any little animal, even though the 
ear-wax were away.^ These reproaches, therefore, are entirely 
groundless ; but it were well if the accusations which gardeners 
- bring against the earwig were as slightly founded. There is nothing 
more certain than that it lives among flowers, and' destroys them. 
When fruit also has been wounded by flies, the earwig generally 
comes jn for a second feast, and sucks those juices which they first 
bq;an to broach. Still, however, this insect is not so noxious as 
-it would seem, and seldom is found but where the mischief has 
been originally begun by others. Like all of this class, the ear- 
wig is hatched from an egg. As there are v£^ious kinds of this 
animal, so they choose different places to breed in : in general, 
however, they lay their eggs under the bark of plants, or in the 
clefts of trees when beginning to decay. They proceed from the 
e^ in that reptile state in which they are most commonly seen, 
and as they grow larger, the wings bound under the skin begin to 
bourgeon. It is amazing how very little room four large wings 
take up before they are protruded, for no person could ever con- 
ceive such an expansion of natural drapery could be rolled up in 
so small a packet. The sheath in which they are enveloped folds 
and covers them so neatly, that the animal seems quite destitute of 
wi ngs ;* and even whei> they are burst from their confinement, the 
animal, by the power of the muscles and joints which it has in 
the middle of its wings, can closely fold them into a very narrow 
compass. When tlie earwig has become a winged insect, it flies in. 
pursuit of the female, ceasing to feed, and is wholly employed in 
the business of propagation. It lives in its winged state but a few 
days ; and having taken care for the continuance of posterity, 
dries up and dies, to all appearance consumptive. 

To this order of insects we may also refer the Cuckoo Spit or 
Froth Wonn, that is often found hid in that frothy matter which 
we find on the surface of plants. It has an oblong obtuse body, 
and a large head, with small eyes. The external wings, for it has 
four, are of a dusky brown, marked with two white spots ; the 
head is black. The spume in which it is found wallowing is all of 
its own iormation, and very much resembles frothy spittle. It 
proceeds from the vent of the aniifial, and other parts of the body ; 
and if it be wiped away, a new quantity will be quickly seen 
ejected from the little animal's body. Within this spume it is 
seen in time to acquire four tubercles on its back, wherein the 
wings are enclosed ; these bursting, from a reptile it ]>ecome8 a 

* Swammerdana, p. 114. 
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winged animal, and thus rendered perfect, it flies to meet its mate, 
and propagate its kind. 

The Water Tipula also belongs to this class. It has au oblong 
dander body, with four feet fixed upon the breast, and four feelers 
near the mouth. It has four weak wings, which do not at all seem 
proper for flying, but leaf)ing only. But wh^t this insect chiefly 
demands our attention for is, the wonderful lightness wherewith it 
runs on the surface of the water, so as scarcely to put it in motion. 
It is sometimes seen in rivers, and on their bapks, especially under 
shady trees, and generally in swarms of several together. 

The Common Water Fly also breeds in the same manner with 
those above mentioned. Tnis animal is by some called Notonetta, 
because it does not swim in the usual manner, upon its belly, but 
on its back ; nor can we help admiring that fitness m this 
insect for its situation, as it feeds on the under side of plants which 
grow on the surface of the water ; and therefore it is thus formed 
with its mouth upwards, to take its food with greater convenience 
and ease. 

We may also add the Water Scorpion, which is a large insect, 
being ilear an inch in length, and about half an inch in breadth. 
Its body is nearlv oval, but very flat and thin, and its tail long and 
pointed. The head is small, and the feelers appear like legs, 
resembling the claws of a scorpion, but without sharp points. Tuis * 
insect is generally found in ponds, and is of all others the most 
tynumical and ra^cious. It destroys, like a wolf among sheep, 
twenty times as many as its hun^r requires. One of these, when 
.put into a basin of water in whicn were thirty or forty worms of 
We libellula kind, each as large as itself, destroyed them all in a 
few minutes^ getting on their backs, and piercing with its trunk 
tfarotigh their body. These animals, however, thougn so formidable 
toothers, are nevertheless themselves greatly overrun with a little 
kind of louse, about the size of a nit, whicn very probably repays 
the injury which the water scorpion inflicts upon others. 
• The waler scorpions live in the water by day, out .of which they 
nse in the dusk of the evening into the air, and so flying from 
place to place, often betake themselves in quest of food to other 
waters. The insecti^ before its wings are grown, remains in the 
place where it was produced ; but when come to its state of perfec- 
tion, sallies forth in search of a companion of the other sex, in order 
to continue its noxious posterity. 



CHAPTER VI. 

OF THE EPHEMERA. 



The last insect we shall add to the second order, is the Ephe- 
mera; which, though not strictly belonging to it, yet seems mote 
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properly referred to this rank than any other. Indeed, we must 
not attend to the rigour of method in a history where nature seems 
to take delight to sport in variety. » 

That there should be a tribe of flies whose duration extends but 
to a day, seems at first surprising ; but the wonder will increiise 
when we are told, that some of mis kind seem to be bora and to 
die in the space of a single hour. The reptile, however, ft>om wbidi 
tfaey are bred, is by no ipeans so short-lived ; but is sometimes seen 
to live two years, and many times three years together. 

All ephemeras, of which there are various kinds, are produced 
from the egg, in the form of worms, from whence they change into 
a more perfect form, namely, that of aurelias, which is a kind of 
middle state between a worm and a fly ; and from thence they take 
their last mutation, which is into a beautiful fly, of longer or 
shorter duration, according to its kind. 

The ephemera, in its fly state, is a very beautiful winged insect, 
and has a strong similitude to the butterfly, both from its shape 
and its wings. It is about the size of a middling butterfly ; but 
its wings difler, in not being covered with the painted dust with 
which mose of the butterflies are adorned, and rendered opaque, for 
they are very transparent and very thin. These insects have four 
wings, the uppermost of which are much the laro^est: when tke 
insect is at rest, it generally lays its wings one over the other on ikut 
back. The body is long, being formed of six rings, that are larger 
at the origin than near the extremity ; and from this a tail pro- 
ceeds, that is longer than all the rest of the fly, and consists isome- 
times of three threads of an equal length, or sometimes of two Imig 
and one short. To acquire this beautiful form, the insect has hSok 
obliged to undergo several transmutations ; but its gloiy is very 
short-lived, for tne hour of its perfection is the hour of its death, 
and it seems scarcely introduced to pleasure, when it is obliged to 
part with life. 

The reptile that is to become a fly, and that is granted so long a 
term, when compared to its latter duration, is an inhabitant of the 
water, and bears a very strong resemblance to fishes in many parti- 
culars ; having gills by which it breathes at the bottom, and also 
thiB tapering form of aquatic animals. These insects have six 
scaly legs fixed on their corslet. Their head is triangular; the 
eyefi are placed forward, and may be distinguished by their large- 
ness and colour. The mouth is furnished with teeth ; and the body 
consists of six rings, that next the corslet being largest, but growing 
less and less to the end ; the last ring is the shortest, from which 
the three threads proceed, which are as long as the whole body. 
Thus we see that the reptile bears a very strong resemblance to the 
fly, and only requires wings to be very near its perfection. 

As there are several kinds of this animal, their aurelias are conse- 
quently of difierent colours; some yellow, some brown, and some 
cream-coloured. Some of these also bore themselves cells at the 
bottom of the water, from which they never stir out, but feed upon 
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the mud composing the walls of their habitation, in contented 
captivity ;..other89on the contrary, range about, go from the bottom 
to the surface, swim between two waters, quit that element entirdj 
to (feed . upon plants by the river side, and then return, to their 
fevourite element for safety and protection. 

The neptile, however, though it lives two or three years, ofiersbut 
little, in its long duration, to excite curiosity ; it is hid at the bottom 
of :the water, and feeds almost wholly witmn its narrow habitation* 
Tl)e most striking facts command our attention during the short 
interval of its fly state, into which it crowds the most varioua 
transactions of its little life. It then may be said to be in a hurry 
to live, as it has but so small a time to exist. The peculiar sign 
whereby to know that these reptiles will change into flies in a ^hort 
l^me, consists in a protuberance of the wings on the back. About 
■that time the smooth and depressed form of the upper part of the 
body is changed into a more swoln and rounder shape, so that the 
wings are in some degree visible through the external sheath that 
covers them. As they are not natives of England, he who would 
^.them in their greatest abundance must walk, about sun-set^ 
along, the banks of the Rhine, or the Seine, nea^ Paris ; where, for 
about three days in the midst of summer, he will be astonished at 
their numbers and assidiiity. The thickest descent of the flakea 
of ipow in winter seems not to equal their number ; the whole lair 
seisAks alive with the new-born race, and the earth itself is all over 
covered, with their remains. The aurelias, or reptile insects, that 
are as yet beneath the surface of the water, wait only ifx thi& 
approach of evening to begin their transformation. The most 
Soaustrious shake on their old garments about eight o'clock ;. and 
those who are the most tardy, are transformed before nine^ 

We have already seen that the operation of chcmge in other 
insects is laborious and . painful ; but with these nothing seems 
shorter, or performed with greater ease. The aurelias are scarcely 
lifted above the surface of the water before their old sheathing skin 
bursts ; and through the cavity which is thus formed, a fly issues, 
whose wings at the same instant are unfolded, and at the same time 
lift it into the air. Millions and millions of aurelias rise in this 
manner to the surface, and at> once becomes flies, and fill every 
,quarter.with their flutterings. But all these sports are shortly to 
nave an end, for as the little stranger lives but an h^ur or two, the' 
iv|M>le swarm soon &lls to the ground, and covers the earthy like a 
'deep .snow, for several hundred yards on every »de of the rivec 
U^heir numbers are then incredible, and every object they touch 
liecpraes fatal to them; &r they in&iaqt|y die,; if thiey even hit 
against each other* ., . ^y 

At this tin^e the males and females are very difi*erently employed. 
The 'males, quite inactive and apparently without desires, seem 
only bom to die : no way like the males of other insects, they 
neiuier follow the opposite sex, nor bear any enmity to each other ; 
after fluttering for an hour or two, they* drop upon land, without 



skeining to redeive whigs fdt ^lurceljr ati^ other prtfipose but to 
satisfy an idle curiotsit^. It is otherwise with the females, that arc^ 
8<6arcdy riseh from the surface df the water, and have dried their 
^ngisy but they haisteh to drop their eggs back asain. If they 
happen also to nutter upon the land, they deposit their burden in 
tte place whi^e thty drop* But then it nlay be demanded, where 
atod rti. what ihanner are th^se eggs fecutidated, as no copulation 
whatever ipjpears between the sexes in the transitory visits in air ? 
S#dihn!ier(km is of opinion, that they are impr^nated in the 
niafhner of fish spawn, by the male, after beit^ ejected by the 
female ; but, beside that this dociffine is explockd even from the 
history of fidhes, it is certain that the males have not time for this 
operation, as the eggs drop to the bottom the instant they are laid 
oh the water. Reaumur is of opinion that tliey copulate, but that 
the act bears a proportion in shortness to the small duration of 
their lives, and consequently must be "So soon performed as to be 
scarcely visible. This, however, is at best forcing a theory ; and it 
is probable, that ds ther^ are mahy insects known to breed without 
-any impregnation f¥oil!n the male, as we have alrea<fy seen hi 
muscles and oysters, and shall hereafter se^ in the gnat, and a 
sfiecies of ^ beetle, so the ephemera may be of this numbier. Be 
vfyi as it nia^, the females are in such tiadte to depoat their ^^gs, 
that multitudes of them fall to the ground, but tne greatest part 
are Imd in th^ Matter. Aft they flutter upon the sur&ce, two cins« 
ietk are seen issuirig from the extremity or their bodies, ^ch contedii* 
M^ about thite hiVndred and fift^ eggs, ^ich make sevpti huhdf^ 
m OR, Thus, of all insects, this applsars to be the miobt prqlilfe ; 
^ittM it would seem that there was a necessity for sucfc a supply, a6 
in its reptile state it is the favourite food of every kind of n^h 
^ter fish. It is in vaiii that these little Animals form gallerieis at 
the bottom of the river, from whence they seldom remove ; many 
kinds of fish break in upon tlieir retreats, and thin their number^ 
For this reason, fishermen are careful to provide themselves wrtfi 
these insects, as the most grateful bait, and thus turn the fish*s 
i^acity to its own destruction. 

But though the usual date of those flies is two or three hours at 
farthest, there are some kinds that live several days ; atid one kitid 
ih particular, after quitting the water, has another case Ot stin to 
get rid of. These are often seen in the fields and woods, distiUit 
from the water ; but they are more frequently found ifi its vicinity. 
They are often fouhd sticking upon walls and trees ; and frequently' 
with the head downwards, without changing place, or having 
any sensible motion. They are then tinaiting for the moment when 
they shall be divested of tneir last incommodious garment Which 
sometimes doe^ not happen for two or thi^ days together. 
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PART UI. 

OF INSECTS OF THE THIRD ORDER. 



CHAPTER I. 

QTF CATERPILLARS IN GSNSRAL. 

If ire take a cursory view of insects in seneral. Caterpillars 
lAbne, and the butterflies and moths they giye birth to, will make a 
^ifrd part of the number. Wherever we move, wherever we turh, 
tiieSie insect^ in one shape or another, present themselves to our 
'tiew. Some, in every state, offer the most entertaining spectacle ; 
otiiers are beautiful only in their winged form. Many persons, of 
wfaidi ntimber I am one, have an invincible aversion to caterpillara, 
and worins of every species; there is something disagreeable in' 
fta&T bIdw crawling motion, for which the variety of their colouring 
can narer compensate. But others feel no repu^ahce at cbsetit^ 
jfM^, and event-handling them with the most attentive application* 

Tliereis ilo^ii%iu the butterfly state so beautiful or splendid 
OB ibeee imecta. They terve, not less than the birds themselvei^ 
to fattniah solitude from our walks^ and to fill up our idle intervals 
with l)ie.most pleasing speculations. The butterfly makes one of 
the |mhcipal ornaments of oriental poetry ; but in those countries 
the msJEN^ is larger and more beautiful than with us. 

The bdatitie^ of the fly may therefore very well excite our 
cttritositT to examine the reptile. But we are still more strongly 
otitached to this tiribe, from the usefulness of one of the number. 
The stlk-wotm is, perhaps, the most serviceable of all other 
aniiftals i since, from its labours, and the manufacture attending 
ft, tieair a third part of the world ate clothed, adorned^ and 

SupporteCU 

, Caterpillars may be easily distinguished frotn worms or maggots, 
by the number of their feet, and by their producing butterflies or 
moths. When the sun calls up vegetation, and vivifies the various 
^;gs of insects, the caterpillars are the first that are seen, upon 
almost every vegetable aiid tree, eating its leaves, and preparing for 
a state of ^eater perfection. They have feet both before and 
behind, which not only enable them to move forward by a sort of 
steps made by their forie* and hinder parts, but also to climb up 
vegetables, and to stretch themselves out from the boughs and 
sts^kS} and to reach their food at a distance. All of this dass have 
from eight feet, at the least, to sixteen ; and this may se^ve to dis- 
tinguish them from the worm tribe, that never have so many. 
The animal into which they are converted is always a butterfly or a 
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moth; and these ar^ always distinguished from other flies, hf 
having their wings covered over with a painted dust, which givea 
them such various beauty. The wings of flies are transparent, a» 
we see in the common flesh fly, while those of the beetles are hard^ 
like horn j from such the xvings of a butterfljr may be easily dis* 
tinguished, and words would obscure their diff*erence8. 

From hence it appears, that caterpillars, whether in the reptile 
state,, or advanced to their last state of perfection into butterflies^ 
may easily be distinguished from all other insects, being animals 
peculiarly formed, and also of a peculiar nature. The transmuta- 
tions they undergo are also more numerous ^an those of any insect 
hitherto mentioned ; and, in consequence, they have been placed 
in the third order of changes by Swammerdam, who ba» thrown 
Buch lights upon this part of natural hiitory. la the second order 
of changes, mentioned before, wef saw the grasshopper and the 
earwig, when excluded from tlve egg, assume a form very like that 
which they were after to preserve ; and seemed arrived at a state of 
perfection in all respectts, except in not having wings, which did not 
,bud jforth until they were come to maturity. But tiie insects of this 
third order, that we are now about to describe, go through a much 
greater .vaiiety of transformations ; for, when they are excluded 
mm the egg, they assunae the form of a small caterpillar^ whidi feeds 
and grows larger every day, often changing its skin^- but stiU 
preserving its form. When the animal has come to a certain 
magnitude in this state, it discontinues eating, makes itself a corerw 
ing or husk, in which it remains wrs^ped up, seemingly withbut 
life or motion ; and after having for some time continubed in this 
state, it once more bursts its confinement, and comes forth a 
butterfly. Thus we see tliis animal put on no less than three 
different appearances from the time it is first excluded from the 
egg. It appears a crawling caterpillar ; then an insensible aurelia^ 
as it is called, without life or motion; and lastly, a beautiful 
butterfly, variously • painted, according to its different kind. 
Having thus distinguished this class of insects from all others, we 
will first survey their history in general, and then enter particularly 
into the manners and nature of a few of them which most desejrve 
our curiosity and attention* 



CHAPTER H. . 

dp THE TRANSFORMATION OF THE CATERPILLAR INTO ITS 
CORRESPONDING BUTTERFLY OR MOTH. 

'When winter has disrobed the trees of their leaves, nature then 
seems to have lost her insects. There are thousands of different 
kinds, with and without wings, which, though swarming at other 
seasons, then entirely disappear. Our fields are repeopled, wheu 
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'the leaves begin to bud, by the genial influence of spring ; and 
caterpillars, of various sorts, are seen feeding upon the promise of 
the year, even before the leaves arocorapletely unfolded. Those 
caterpillars which we then see, may serve to give us a view of the 
seneiREd means ii?hich nature employs td^reserve such a number of 
insects during that season when they can no longer find subsistence. 
It is known, by united experience, that all these animals are 
batched from eg^s of butterflies ; and those who obser\'e them more 
closely, will fina the fly very careful in depositing its eggs in those 
places where they are likely to be hatched with the greatest safety 
and si^ccess. During winter, therefore, the greatest number of 
caterpillars are in an egg state ; and in this lifeless situation bmve 
all the rigours and the numidity of the climate ; and though often 
exposed to all its changes, still preserve the latent principles of lifi^, 
which is more fully exerted at the approach of spring. The same 
power that pushes forth the budding leaf and the opening flower, 
impels the insect into animation ; and nature at once seems to 
furnish the guest and the banquet. When the insect has found 
force to break its shell, it always finds its favourite aliment pro- 
vided in abundance before it. 

But all caterpillars are not sent off from the egg in the b^in- 
liing of spring ; for many of them have subsisted during the winter 
in their aurelia state, in which, as we have briefly observed above, 
.'the animal is seemingly deprived of life and motion. In this state 
of insensibility many of these insects continue during the rigours of 
winter : some enclosed in a kind of shell, which they have spun for 
themselves at the end of autumn ; some concealed under the hark 
of trees, others in the chinks of old walls, and many buried under 
ground. From all these a variety of butterflies are seen to issue in 
the beginning of spring, and adorn the earliest part of the year with 
their painted flutterings. 

Some caterpillars do not make any change whatsoever at the 
approach of winter, but continue to live in their reptile state 
liirough all the severity of the season. These choose themselves 
some retreat, where they may remain undisturbed for months 
together ; and there they continue motionless, and as insensible as 
.it they were actually dead. Their constitution is such, that food at 
that time would be useless, and the cold prevents their making 
those dissipations which require restoration. In general, cater- 
pillars of this kind are found in great numbers together, «n<:losed 
m one common web, that covers them all, and serves to protect 
them from the injuries of the air. 

Lastly, there are some of the caterpillar kind whose butterflies 
live all the winter, and who, having fluttered atout for some part 
o^tne latter end of autumn, seek for some retreat during the winter, 
in order to answer the ends of propagation at the approach . of 
springs These are often found lifeless or motionless in the hollows of 
treed or the clefts of timber ; but, by being approached to the fire, 
tBey recover life and activity, and seem to anticipate the desires of 
•pnng. 
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. In geiiefal, however, whether the animal has subsisted in an egg 
state during the winter ; or whether as a butterfly, bred from an 
aurelia, in the beginning of spring ; or a butterfly that has sub- 
sisted during the winter, and lays eggs as soon as the leaves of 
plants are shot forward ; the whole swarm of caterpillars are in 
motion to share the banquet that nature has provided. There is 
scarcely a plant that has not iU own peculiar insects, and some aie 
^nown to support several of diflerent kinds. Of these, many are 
hatched from the egg at the foot of the tree, and climb up to its 
leaves for subsistence ; the eggs of others have been glued by the 
parent butterfly to the leaves, and they are no sooner excluded 
from the shell but tliey find themselves m the midst of plenty. 

When the caterpillar first bursts from the egg^ it is small and 
feeble; its appetites are iii proportion to its size, and it seems to 
make no m*eat consumption : but as it increases in magnitude it 
improves m its appetites ; so that, in its adult caterpillar state, it is 
the most ravenous of all animals whatsoever. A single caterpillar 
will eat double its own weight of leaves in a day, and yet seems bo 
way disordered by the meal. — ^What would njiankind do if their 
oxen or their horses were so voracious ? 

, These voracious habits, with their slow crawling motion, but 
still more a stinging like that of nettles, which follows upon hand- 
ling the greatest number of them, make these insects not the most 
agreeable objects of human curiosity. However, there are many 
pnilosophers who have spent years in their contemplation, and 
who have not only to attended their habits and labours, but minutd 
examined their structure and internal conformation. 

The body of the caterpillar, when anatomically considered, is 
found composed of rings, whose circumference is pretty near 
circular or oval. They are generally twelve in number, and are all 
membranaceous, by which caterpillars may be distinguished from 
many other insects that nearly resemble them in form. The head 
of the caterpillar is connected to^the first ring by the neck, that is 
generally so short and contracted that it is scarcely visible. All 
the covering of the head in caterpillars seems to consist of a shell ; 
and they have neither upper nor under jaw, for they are both placed 
rather vertically, and each jaw armed with a large thick tooth, 
which is singly equal to numbers. With these the animals devour 
their food in such amazing quantities ; and with these some of the 
kind defend themselves against their enemies. Though the- 
mouth be kept shut, the teeth are always uncovered ; and while 
the insect is in health, they are seldom without employment. 
Whatever the caterpillar devours, these teeth serve to chop it into 
small pieces, and render the parts of the leaf fit for swallowing. 
Many kinds, while they are yet young, eat only the succulent parts 
of the leaf, and leave all the fibres untouched ; others, however, 
attack the whole leaf, and eat it clean away. One may be amused, 
for a little time, in observing the avidity with which they are seen 
to feed ; some are seen eatmg the whole day, others have their 
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hours of repast ; some choose the night and others the day. When 
the caterpillar attacks a leaf, it places its body in such a manner 
that the edge of the le&f shall &U between its feet» which keeps it 
8()eady while the teeth are ^ployed in cutting it ; these fall upon 
the leaf somewhat in the manner of a pair of gardener's shears, and 
every morsel is swallowed as soon as cut. Some caterpitlars feed 
upon leaves so very narrow, that they are not broader than their 
mouths ; in this case the animal is seexk to devour it from the pointy 
at we would eat a radish. 

As there are various kinds of caterpillars, the number of their 
feet ave various, some having eight, and some sixteen* Of these 
feet Ihe six foremost are covered with a sort of shining gristle, and 
are therefore called the shelly legs. The hindmost feet, whatever 
be tlieir number, are soft and flexible, and are called membrana- 
ceous. Caterpillars also, with regard to their external figure, are 
either smooth or hairy. The skin of the first kind is soft to the 
touch, or hard like shagreen ; the skin of the latter is hairy, and as 
it were thorny, and generally, if handled, stings like nettles. 
Some of them -even cause this stinging pain, if but approached too 
nearly. 

Caterpillars in general have six small black spots placed on €be 
cnFCumference of the fore ring, and a little to the side of the head. 
Three of these are larger than the rest, and are convex and trans- 
parent : these Reaumur takes to be ^e eyes of the caterpillar ; 
however, most of these reptiles have very little occasion for sight, 
and seem only to be directed by their feeling. 

But the parts of the caterpillar's body which most justly demand 
our attention, are the stigmata^ as th^ are called ; or those holes 
on thiei sides of its body through whicn the animal is supposed to 
breathe. All along this insect's body on each side, these holes are 
euily discoverable. They are eighteen in number, nine on a side, 
rather nearer the belly than the back ; a hole for every ring of 
which the animal's body is composed, except the second, the third, 
and the last. These oval openings may be considered as so many 
mouths, through which the insect breathes ; but with this difference, 
that as we have but one pair of lungs, the caterpillar has no less 
than eighteen. It requires no great anatomical dexterity to dis* 
^eover these lungs in the larger kind of caterpillars ; they appear at 
first view to be hollow cartilaginous tubes, and of the colour of 
mother-of-pearl. These tubes are often seen to unite with each 
other ; some are perceived to open into the intestines, and some go 
to different parts of the surface of the body. That these vessels 
serve to convey the air, appears evidently from the famous experi- 
ment of Malpighi ; who, by stopping up the mouth of the stigmata 
with oil, quickly suffocated the animal, which was seen to die con- 
vulsed the instant after. In oi^der to ascertain his theory, he rubbed 
oil upon other parts of the insect's body, leaving the stigmata free ; 
and this seemed to have no effect upon the animal's health, but it 
continued to move and eat as usual : he rubbed oil on the stigmata 
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of one side, and the animal underwent a partial convulsion, biit 
repovered soon after. However, it ought to be observed, that air is 
not so necessary to these as to the nobler tanks of animals, since 
caterpillars wiU live in an exhaustefL receiver for several days 
together; and though they seem dead at the bottom, yet, when 
taken out, recover, and resume their former vivacity. 

If the caterpillar be cut Open longitudinally along the back, its 
intestines will be perceived running directly in a straight line from 
the mouth to the anus. They resemble a number of small bags 
opening intq each other, and strengthened on each side by a fleshy 
cord, by which they are united. These insects are, upon many 
occasions, seen to cast forth the internal coat of their intestines wida 
their food, in the changes which they so frequently undergo. But 
the intestines take up but a small part of the animars body, if 
compared to the fatty substance in which they are involved. This 
substance changes its colour when the insect*s metamorphosis b^ns 
to approach ; and from white it is usually^ seen to become ^rellow. 
If to these parts we add the caterpillar^s implements for spinning 
(for all caterpillars spin at one time or anther), we shall have a 
rude sketch of thisanimaPs conformation : however, we shall reserve 
the despription of those parts, till we come to the history of the 
silk-worm, where the manner in which these insects spin their webs 
will most properly find place. 

The life of a caterpillar seems one continued succession of 
changes ; and it is seen to throw off one skin to assume another; 
"which also is divested in its turn : and thus for eight or ten times 
successively^. We must not, however, confound this changing, of 
the skin with the great metamorphosis which it is afterwards to 
undergo. The throwing off one skin and assuming another, seems, 
in comparison, but a slight operation among these animals ; this 
is but the work of a day, the other is the great adventure of their 
IWes. Indeed, this faculty of changing the skin is not peculiar to 
caterpillars only, but is common to all the insect kind, and even to 
some animals that claim a higher rank in nature. We have 
already seen the lobster and the crab outgrowing their first shells, • 
and then bursting from their confinement, in order to assume a 
covering more roomy and convenient. It is probable that the louse, 
the flea, and the spider, change their covering from the same 
necessity ; and growing too large for the crust in which they have 
been for some time enclosed, burst it for another. This period 
is probably that of their growth ; for as soon as their new skin is 
hardened round them, the animal's growth is necessarily circum- 
scribed while it remains within it. With respect to caterpillars, 
many of them change their skins five or six times in a season ; and 
this covering, when cast off, often seems so complete, that many 
might mistake the empty skin for the real insect. -Among 
the hairy caterpillars, for instance, the cast skin is covered with 
hair ; the feet, as well gristly as membraneous, remain fixed to it; 
even the parts which nothing but a microscope can discover are 
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visible in it : m short, all the parts'of the head, not only the skull, 
tot the teeth. 

In proportion as the time approaches, in which the caterpillar is 
1o tast its old skin, its colour becomes more feeble, the skin seems 
to wither and grow dry, and in some measure resembles a leaf when 
it is no longer supplied with moisture from the stock. At that 
time the insect begins to find itself under the necessity of changimj^ ; 
and it is not e£^cted without violent labour, and perhaps pnn. 
A day or two before the critical hour approaches, the insect ceases 
to eat, loses its usual •activity, and seems to rest immoveable. It 
seeks some place to remain in security ; and no longer timorous, 
seems r^ardless even of the touch. It is now and then seen to 
bend its^f and elevate its back ; again it stretches to its utmost 
extent : it -sometimes lifts up its head, and then lets it iall again ; 
it sometimes waves it three or four times from side to side, and then 
remains in quiet At length some of the rings of its body, parti- 
cularly the first and second, are seen to swell considerably, the old 
skin distends and bursts, till by repeated swellings and contractions 
inerery ring, the animal disengages itself, and creeps from its in- 
c«mvement covering. 

How laborious soever this operation may be, it is performed in 
the space of a minute ; and the animal having thrown ofiP its old 
skin, seems to enjoy new vigour, as well as acquired colouring and 
beaaty. Sometimes it happens that it takes a new appearance, and 
colours very diiferent from the ohl. Those that are hairy still 
preserve their covering, although their ancient skin seems not to 
nave lost a single hair ; every hair appear to have been drawn, like 
a sword from the scabbard. However, the fact is, that a new crop 
of hair grows between the old skin and the new, and probably helps 
to throw off the external covering. 

' The caterpillar having in this manner continued for several 
days feeding, and at intervals casting its skin, begins at last to 
prepare for its change into an aurelia. It is most probable, that 
mnn ti^ beginning all the parts of the butterfly lay hid in this 
insect in its reptile state ; but it required time to bring them to 
perfection, and a large quantity of food to enable the animal ta 
undergo all the changes requisite for throwing ofiP these skins, 
which seem to clog the butterfly form. However, when the cater- 
pillar has fed sufficiently, and parts of the future butterfly have 
^rmed themselves beneath its skin, it is then time for it to make its 
£rst great and principal change into an aurelia, or a chrysalis, as 
some have chosen to call it ; during which, as was observed, 
it seems to remain for several days, or even months, without life or 
motion. 

Preparatory to this important change, the caterpillar most 
tisually <iuits the plant or the tree on which it fed, or at least 
attaches itself to the stalk or the stem, more gladly than the leaves.. 
it forsakes its food, and prepares by fasting to undergo its trans- 
Bkufation. In thisjperiod, all the food it has taken is thoroughly. 
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digested^ ajpd it often void« even the internal n^embrane which 
lined its intestines. Some of this tribe, at this period also, are seen 
entirely to chan^ colour ; and the vivacity of the tints in all sqems 
faded. Those of them which aiie capable of spin^iog themselves f^ 
web, set about this operation ; those wluch baye already i^un, 
await tiie change in the best mjumer Hiiey are able* The web or - 
oooe with which some cover tbeoiselvesy hides the a^nsli^.contftinod 
within from the view ; but in otherSp where it is move transparent, 
the caterpillar, when it has done spinning, strikes in^o it the claws 
of the two feet under the tail, and afterwards foroQs in th^ tail itself, 
by contracting those claws, and violently striking l^e feet one 
against the ouer. If, however, they be taken from their web at 
this time, they appear in a state of great languor, and, incapable of 
walking, remain on that spot where they are plt^ced. In this 
condition they remain one or two days, preparing to change into an 
Viurelia, somewhat in the manner tbey made preparation for 
chan^ng their skin. They thai appear with their bodies bent inta 
a bow, which they now and then are seen to staigbten ; they mak^ 
Bo use of their legs, but if they attempt to change place, do 
it by the contortions of their body. In proportion as ^eir change 
into an aurelia appcqaches, their bodies become more and ippre 
bent, while their ejctttosions and convulsive contractions beoomie 
more frequent. The liinder end of the body is the part which th^ 
animal first disengaf^ &om its caterpillar ^kin*; that parf of the skin 
remains empty, while the body is drawn up contractedly towardii 
the head. In the same manner they disengage themselves from the 
two succeeding rings, so that the animal is lodged entirely in the 
fore part of its caterpillar covering ; that half which is abandoned 
remains lax and empty, while the fore part, on the contrary, is 
swoln and distended. The animal having thus quitted the hinder 
part of its skin to drive itself up into the fore part, still continue*^ 
to heave and work as before ; so that the skull is soon seen to burst 
into three pieces, and a longitudinal opening is made in the three first 
rines of the body, through which the insect thrusts forth its naked 
body, with strong eiforts. Thus at last it entirely gets free from its 
caterpillar skin, and for ever forsakes its most odious reptile form. 

The caterpillar, thus stripped of its skin for the last time, is now 
become an aurelia ; in which the parts of the future butterfly are 
all visible, but in so soft a state, that the smallest touch can dis« ' 
compose them. The animal is now become helpless and motionless ; 
but only waits for the assistance of the air to dry up the moisture 
on its surface, and supply it with a crust capable of resisting exter- 
nal injuries. Immediately after bein^ stripped of its caterpillar 
skin, it is of a green colour, especially in those parts which are 
distended by an extraordinary afflux of animal moisture ; but in 
ten or twelve hours after being thus exposed, its parts harden, the 
air forms its external covering into a firm crust, and in about four- 
and-tweuty hours, the aurelia may be handled, without endangering 
the little animal that is thus left in so defenceless a situation. Such 
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ik \he history of the little pod or cone that is found so common 
by every path-way, sticking to nettles, and sometimes shining like 
polished gold. From the beautiful and resplendent colour mih 
which it is thus sometimes adorned, some authors have called it a 
Chrysalis, iknplying a creature made of gold. 

• Such are the efforts by which these nttle animals prepare for a 
state of perfection ; but their care is still greater to provide them- 
adyes a secure retreat during the season of their imbecility*. It 
would seem like erecting themselves a monument, where they yreri 
to rest secure, until nature had called them into a new and mor^ 
improved existence. For this purpose, some spin themselves a 
cone or web, in which tliey lie secure till they have arrived at 
maturitjr ; others, that cannot spin so copious a covering, suspend 
Ihenselvet by the tail, in some retreat where they are not likely to 
meet distiirhances. Some mix sand with their gummy and moist 
webs^ Biid thus make - themselves a secure incrustation ; while 
otbers, before their change, bur^^ themselves in the ground, and 
thu^. avoid the ni!imerous dangers that might attend them. One 
would imagine that they were conscious of the precise tiine of theii^ 
Cphti^aAce in their aurelia state, since their little sepulchres, with 
respect to the solidity of the building, are proportioned to such 
duration.^ Those that are to lie in that state of existence but a few 
dirjrs,' malte choice of some tender leaf, which they render still more 
plnmtby diffusing a kind- of glue upon it ; the leaf thus gfradually 
curlM tip,' and withering tis it enfolds, the insect wraps itself within, 
«ul in ~h mantle,' till tlie genial warmth of the sun enables it to 
0thigj|;lie for hew -life, and burst frotn its coniinemei^. Others, 
wboi^ time pf transformation is also near at hand, fasten their tails to a 
tree,' or to the first worm-hole they meet in a beam, and wait in that 
defaio^ess situation. Such caterpillars, on the other hand, as are 
Aeizb to lie several niohths ' iii their 'atciielia' state, act with much 
greater cTrcumspection. Most of them mix their web with sand, 
and thus make themselves a strong covering ; others build in wood, 
which serves them in the nature of a coffin. Such as have made 
the leaves of willows their favourite food, break the tender >tw.ig» of 
theih first into small pieces, then pound them as it'wereto powder'] 
>and by means of their glutinous silk, make a kind of paste^- lit 
which' they wrap themselves up. Many are the forms which these 
animals assume in this helpless state ; and it often happens, that 
the most deformed l^utterflies issue from the most beimtiful 
aurclias.' 

In general, however, the aurelia takes the rude outline of the 
parts of the animal which is contained within it ; but as to the 
various colours which it is seen to assume, they are rather the efiect 
of Occident; for the sanlc spades of insect doefr not at' all times 
afiRsnm'e the' same hue when it becomes an aurelia. In some,- the 
beautiful ^Id colour is one at time found ; in otliers it is wantin^i^ 
This brilliant hue, which does not foil short of the bestriding, iri 
Ibtmed in the same manner in which we see leather obtain a gold 
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coloiir» though none of that metal ever enters into the tincture. It 
•U only formed hy a beautiful brown varnish, laid upon a white 

Sound ; and the white thus gleaming through the transparency of 
e brown, giives a charming golden yellow. These two colours are 
found, one over the other, in the aurelia of the little animal we 
are describing ; and the whole appear gilded,^ without any real 
gilcUng. 

The aurelia thus formed, and left to time to expand into a 
butterfly^ in some measure resembles an animal in an egg, that is 
to wut for external warmth to hatch it into life and vigour. As the 
quantity of moisture that is enclosed within the covering of the 
aurelia, continues to keep its body in the most tender state, so it is 
requisite that this humidity should be dried away, before Ihe little 
butterfly can burst its prison. Many have been the expekiments to 
prove that nature may m this respect be assisted by art; and that 
the life of the insect may be retarded or quickened, without doing 
it the SDiallest injury. For this purpose, it is only requisite to 
continue the insect m its aurelia state, by preventing the evapora- 
tion of its humidity ; which will consequently add some days, nay 
weeks, to its life : on the other hand, by evaporating its moisture in 
a warm situation, the animal assumes its win^d state before ite 
usual time, and goes through the offices assi^ed its existence. To . 
prove this, M. Keaumur enclosed the aurelia in a glass tube, and 
found the evaporated, water which exhaled from the body of the 
insect, <x)llected in drops at the bottom of the tube ; 'he covered the 
aurelia with varnish, and this making the evaporation more 
difficult and slow, the butterfly was two months longer than its 
natural term in coming out of its case : he found, on the other 
hand, that by laying the animal in a warm room, he hastened the 
disclosure of the butterfly ; and by keeping it in an ice-house in 
the same manner, he delayed it. Warmth acted, in this case, in a 
double capacit^', invigorating the animal^ and evaporating the 
moisture. 

The aurelia, though it bears a difierent external appearance, 
'nevertheless contains within it all the parts of the butterfly in 
perfect formation, and lying each in a very orderly manner, though 
m the smallest compass. These, however, are so fast and tender, 
tliat it is impossible to visit without discomposing them. When 
either by warmth, or increasing vigour, the parts have acquired the 
necessary force and solidity^ the butterfly then seeks to disem- 
tiarrass itself of those bands which kept it so long in confinement. 
Some insects continue under the form of an aurelia not above 
ten days, some twenty, some several months, and even for a year 
toother. 

The butterfly, however, does not continue so long under the 
£[>rmof an aurelia as one would be apt to imagine. In general, 
those caterpillars that provide themselves with cones, continue 
within them but a few days after the cone id completely finished. 
Some, however, remain buried in this artificial covering for eight or 
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nine months, without taking the smallest sustenance during the 
whole tune ; and though in the caterpillar state no animals were so 
vondons, when thus transformed they appear a mirade of absti- 
•iieiice. In all, sooner or later, the butterfly bursts from its prison, 
not only that natural prison which is formed by the skin of the 
ftnrelia, bat also from that artificial one of silk, or any other tab* 
stance in which it has enclosed itself. 

The efforts which the butterfly makes to get free from its 
amelia state, are by no means so violent as those which the insect 
had in changing from the caterpillar into the aurelia. The quan- 
tity of moisture surrounding ttie butterfly is by no means so great 
as that attending its former change ; and the shell of the aureua is 
so dry, that it may be cracked between the fingers. 

If die animal be shut up within the cone, the butterfly always 
gets rid of the natural internal skin of the aurelia, before it eats its 
way through the external covering which its own industry has 
formed round it. In order to observe the manner in which it 
thus sets lid of the aurelia oovering, we must cut open the cone, 
and tnen we shall have an opportunity of discovering the insect's 
efibrti to emancipate itself from its natural shell. When this 
operation begins, there seems to be a violent agitation in the 
humours contained within the little animal's body. Its fluid 
seems driven, by a hasty fermentation, through all the vessels, 
while it labours violently witli its legs, and makes several other 
violent struggles to get free. As all these motions concur with the 
growth of the insect's wings and body, it is impossible that the 
Brittle skin which covers it should longer resist^; it at length gives 
way, by bursting into lour distinct and regular pieces. The skin 
of the head and legs first separates ; then the skin at the back flies 
open, and dividing into two regular portions, disengages the back 
and wings ; then uiere likewise happens another rupture in that 
portion which covered the rings of the back of the aurelia. After 
this, the butterfly, as if fatigued with its struggles, remains very 
quiet for some time, with its wings pointed downwards, and its legs 
nzed in the skin which it had just thrown off. At first sigh^ the 
animal, just set free, and permitted the future use of its wings, 
seems to want tham entirely ; they take up such little room, tliat 
one would wonder where they were hidden. But soon afler, they 
expand so rapidly, that the eye can scarcely attend their unfolding. 
From reaching scarcely half the length of thebody, thty acquire, m 
a most wonderful manner, their full extent and bigness, so as to 
be each five times larger than they were before. Nor is it the wings 
alone that are thus increased ; all their spots and paintings, before 
so minuteas to be scarcely discernible, are proportionably extended; 
so that, what a few minutes before seemed only a number of con- 
fused, unmeaning points, now become distinct and most beautiful 
ornaments. Nor are the wings, when they are thus expanded, 
unfolded in the manner in which earwigs and grasshoppers display 
theire, who unfurl them like a lady's fan ; on the contrary, those 
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of butterflies actually grow to their natural size in this very shoit 
apace. The wine, at the instant it is freed from its late oonfine- 
menty is consideFably thicker than afterwards ; so that it spreads in 
all its dimensions, growing thinner as it becomes broader. If one 
of the win^ be plucked from the animal just set free, it may be 
spread by the fingers, and it will soon become as broad as the other 
which has been left behind. As the wings extend themselves so 
suddenly, the\' have not yet had time to dr}', and accordingly 
appear like pieces of wet paper, soft and ftill of wrinkles. la 
about half an hour they are perfectly dry, tlieir wrinkles entirely 
disappear, and th^ little animal assumes all its splendour. The 
transmutation being thus perfectly iinished, the butterfly dis- 
charges three or four drops of a blood-coloured liquid, which are 
the last remains of its superfluous moisture. Those aurelias which 
are enclosed within a cone find their exit more difHcult, as they 
have still another prison to break through : this, however, they 
perform in a short time ; for the butterfly, freed from its aurelia 
akin^ butts with its head violently against the walls of its artificial 
prison ; and probably with, its eyes, that are rough and like a file, 
it rubs the internal surface away, till it is at last seen bursting its 
waj into open light, and, in less than a quarter of an hour, the 
animal acquires its full perfection. 

Thus, to use tlie words of Swammerdam, we see a little insigni- 
ficant creature distinguisherl, in its last birth, with qualifications 
and omanients, which man, during his stay upon earth, can never 
even hope to acquire. The butterfly, to enjoy life, needs no other 
food but the dews of heaven, and the honied juices which are 
distilled from every flower. The pageantry of princes cannot equal 
the ornaments with which it is invested, nor the rich colouring that 
embellishes its wings. The skies, are the butterfly's proper habi- 
tation, and the air its element ; whilst man comes into the world 
naked, and often rovt^ about without habitation or shelter ; exposed, 
on une hand, to the heat of the sun, and on the other, to the damps 
and exhalations juf the earth, both alike enemies of his happiness 
and existence. A strong proof that, while this little animal is 
raised to its greatest height, we are as yet, in this world, only candi- 
dates for perfection ! 
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CHAPTER III. 

OF BUTTERFLIES AND MOTHS. 



It has been already shown, that all Butterflies are bred from 
caterpillars : and we have exhibited the various circumstances of 
that surprising chant^e. It has been remarked, that butterflies may 
be easily distinguished from flies of every other kind by their wings; 
for, in otb**r», they are either transparent, like gauze, as we see in 
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the common flesh fly; ; or they are hard and crusted, as we see in 
the wings of the beetle. But in the butierfly, the wings are soft, 
opaque, and painted over with a beautiful dust that comes off with 
muidiih^. 

The number of these beautiful animals is very great; and 
though Linhseus has reckoned up above seven hundrra and sixhr 
different kinds, the catalogue is still veiy incomplete. Every col- 
leclor of butterflies can show undescribed species ; and such as are 
fond of minute discovery, can here produce animals that have been 
exaintned only by himself. In general^ however, those of thi; 
warixi climates are larger and more bea,iitiful than such as are bred 
at home ; and we can easily admit the beauty of the butterfly, 
since we are thus freed from the damage of the caterpillar. It haa 
been the Amusement of soine to collect these animals from di£ferent 
parts of the world, oi* to breed them from caterpillar^ at home* 
These theiy ieamiit^ in systema.tic order, or dispose so as . to make 
striking and agreeable pictures; and all must grant, 'that tlut 
specious idleness is &r preferable to that unhappy state which ii[ 
produced by a total want of employment. 

The wings of butterflies, as was observed, fully distinguish them 
from flies of every other kind. They are four in number ; and 
although two of them be cut off, the anima\ can fly with the two 
others remaining. They sire, in their own substance, transpi^f^ ;. 
but owe their opacity to the beautiful dust with which, they ai^ 
covened, and ii^hich Iras been likened, by some naturalists, to the 
feathers of birds, by others, to the scales of fishes, e^ theijr imagiii»ii 
lions were disposed to catch the resemblance. In &ct, if we regai^ 
the wine of a butterfly with a eood ndicroscope, we shall perceive it 
studded over with a variety of little grains of dinerent dimensions 
and form's, genemlly supported upon a foot-6ta}k» r^ularlylaid 
upon the whole surface. Nothing c^n exceed the beautiful and 
regular arrafigement of these little substances, which thus serve to 
paint the butterfly's wins, like the tiles of a house. Those of one 
rank are a little covered by those that follow ; they are of many 
figures : on on^s part of the wing may be seen a succession of oval 
stiids, on another part a cluster of studs, each in the form of k 
heart ; in one place they resemble a hand open, and in finotber 
they are long or triangular : while all are. interspersed with taUer 
studs, that grow between the rest^ like miishroonas upon a stalk. 
The witig itself is composed' of several thick tierves, w:hich render 
the construction v^ry strong, though light; and though it.be 
covered ov^ with thousands of these scales or studs; yet its weighi 
is very littlie increased by the number. The animal is with ease 
enabled to support itself a long while in the lur, although its fliffl^ 
be not very graceful. When it designs to fly to a considerablf^ 
distance, it ascends and descends alternately ; going sometimes, to the 
right, sometimes to theleft, without any apparent reason. U pon dibcer 
exainination, however, it will be found that it flies thus irregularly in 
pursuitof its mate ; and as dogs bait and quarter the ground in pursuit 
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their game, so these insects traverse the air in €^uest of their mates^^ 
whom they can discover at more than a mile's distance. 

If we prosecute our description of the butterfly, the animal 
may be divided into three parts ; the head, the corslet, and the 
body. 

^ The bodv is the hinder part of the butterfly, and is composed of 
rings, which are generally concealed under long hair, witn which 
fliat part off the animal is clothed. The corslet is more solid than 
€be rest of the body, because the fore wings and the legs are fixed 
therein. The 1^ are six in number, although four only are inade 
use of bv the animal; the two fore legs being often so much 
concealed in the long hair of the body, t&t its sometimes difficult 
to discover them. If we examine these parts internally, we shall 
find the same set of vessels in the butterfly that we observed in the 
catetpillaf , but with this great difierence,— -that as the blood, or 
humour in the caterpillar, circulated from the tail to the head, they 
are fbund, in the butterfly, to take a direct contrary course, and to 
circulate ftami tlie head to the tail :~ so that the caterpillar may be 
conndeied as the embryo animal, in which, as we have formerly seen,, 
the circulation is carried on differently from what it ip in animals 
when^duded. 

Bat leaving the other parts of the butterfly, let us turn our 
attenttoll particularlv to the head. The eyes of butterflies have not 
all the stme form ; for in some they are large, in others small ; m 
flotne they are the larger proportion of a spnere, in othera they are 
but k stnall part of it, ana iust appearing from the head. In all of 
them, hbwever, the outwara coat nas a lustre, in which may be dis* 
covered the varioud colours of the rainbow. When examined a 
little closely, it will be found to have the appearance of the multi- 
plying gttos ; having a great number of sides, or facets, in the 
manner of a brilliant cut diamond. In this particular, the eye of 
the butterfly, and of most other insects, entirely correspond ; and 
Leuwenhoek pretends, there are above six thousand facets on the 
cornea of a flea. These animals, therefore, see not only with great 
clearness, but view every object multiplied in a surprising manner. 
Puget adapted the cornea of a flea in such a position, as to see 
objects through it by the means of a microscope : and nothing 
could exceed the strangeness of its rcptesentations : a soldier, 
who was seen through it, appeared likie an army of pigmies ; for 
while it multiplied it also diminished the object ; the arch of a 
bridffc exhibited a spectacle more magnificent than human, skill 
could perform ; the flame of a candle seemed a beautiful illumina- 
tion. It still, however, remains a doubt, whether the insect sees 
objects singly, as with one eye, or whether every facet is itself 
a complete eye, exhibiting its own object distinct from all the 
rest. 

Butterflies, as well as most other flying insects, have two instru- 
meotl like horns on their heads, which aYe commonly called 
fcelers. They difier from the horns of greater animals, in being 
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moveable at their base, and in having a great number of joints, by 
which means the insect is enabled to. turn them in every direction. 
Thoae of butterflies are placed at the top of the head, pretty near 
the external edge of each eye. What the use of these instruments 
may be, which are thus formed with so much art, and by a Work- 
man who does nothing without reason, is as yet unknown to man. 
They may serve to guard the eye, they may m of use to clean it, or 
they may be the organ of some sense which we are ignorant of; but 
this is only explunmg one difficulty by another. 

We ^are not so ignorant of the uses of the trunk, which few 
insects of the butt^y kind are without. This instrument is 
placed exactly between the eyes; and when the animal is dot 
employed in seeking its nourishment, it is rolled up like b, oufL 
A butterfiy, when it is feeding, flies round some flower, and setttes 
upon it. The trunk is then uncurled, and thrust out dther wholly 
or in part, and is employed in searching the flower to its very bottom^ 
let it be ever so deep. This search being repeated seven or eight 
timea, the butterfly tlien passes to another ; and continues to hover 
over those agreeable to its taste, like a bird over its prey. This 
tnmk consists of two equal hollow tubes, nicely joined to each other, 
like the pipes of an organ. 

Such IS the figure and conformation of these beautiful insects, 
that cheer our walks, and give us the earliest intimations of summer. 
But it is not by day alone that they are seen fluttering wantonly 
from flower to flower, as the greatest number of them fly by night, 
and eacpand the most beautifiil colouring at those hours when there ~ 
is no spectator. This tribe of insects has therefore been divided 
into Diurnal and Nocturnal Flies, or more properly speaking, into 
Butterflies and Moths ; the one flying only by day, the other Uaost 
usually on the wing in the night. They may be easily distinguished 
horn each other by their horns or feelers ; those of the butterfly 
being clubbed, or knobbed at the end, those of the moth tapering . 
finer and finer to a point. To express it technically — ^the feelers of 
butterflies, are clavated, those of moths are filiform. 

The butterflies, as well as the moths, employ the short life 
assigned them in a variety of enjoyments. Their whole time is 

r it either in quest of food, which every flower ofiers,or in pursuit of 
female,' whose approach they can often perceive at two miles 
distance. Their sagacity in this particular is not less astonishing 
than true ; but by what sense they are thus capable of distinguishing 
each other at such distances, is not easy to conceive. It cannot be 
by the sight, since such small objects as they are must be utterly 
imperceptible at half the distance at which they perceive each other ; 
it can scarcely be by the sense of smelling, since the animal has no ^ 
organs for that purpose. Whatever be their povers of percepti<Hl||.. 
certain it is, that the male, after having fluttered, as if cardesfly^' 
about for, some titne, is seen to take wmg, and go forward, somje* 
times for two miles together, in a direct nne to where the female jb 
perched on a flower. 
The general rule among insects is, that the fiemale.is largier tfattn 
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the male; a^ji this obtains jmrticularly in the tribe I am describihg. 
The body of the male is smaller and slenderer, that of the female 
more thick and oval. Prevjons, td the junction of tliese anitni^, 
they are seen sporting in the air, pursuing and flying from! eEieh 
other, and preparing, by a mock combat, Br the more jinji^rtitht' 
business of their lives. If they be disturbed while iiriitlM}'^ the 
ff?male 'flies off with the tnde on her back, who s^ma entirely 
passive upon the occasion. 

But the female of many motl^is and butterflies seem to have 
assumed theifr airy fqrm fbr no'other i^son but t» fe^jundate tneir 
eggs, and lay tliem. TKey are not seen fluttering about in quest 
of food, or a mate; all that passes during their short lives, is W 
junctiopwith the malie of about half an Hoiif, aft^r which they 
deposit th^ir eg^, and die, without taking any noiirishiatt€iit, or 
seefking any. It may be observed, hbWeVer, thit in all ttie Amal^' 
<tf. this tribe, they are impriegnated by the male by dnef apcrtare,; 
aiud l^y their eggs by another; ' 

The eggs' of female butterflies are dispcMed in the body like a 
bed of Chaplets, Which, when excludied, are tisuhlly 6val, AhU 6f a' 
" whitish coloiit ; some, however, are quite rouiid, attd others flatted like 
a turnip. The covering or shell of th^ egg, though solid, is thin and-' 
transparent ; and in proportibri as the tSiterpillat ^rows withiii^ the 
egg, th'e colours change, and are distribuffed differently. The 
butterfly seems very well instructed by natifre iri t^ choice of the' 
plrint or the leaf wher^" it shill deposit its burdim'i Eiltifi egg^ 
contains but one caterpillar, and! jt is re(iuisite th^t this hm^ 
animal, when excluded, should be near its peciiiliar prif^viskm. Th^ 
butterfly, therefore, is .careful to place her brood only upon those 
plants that afford goi'd nourishment to its posterity. Though 
the little winged aninSal has been fed itself upon dew, 6r thelwney 
of flowers, yet it makes choice for its youn^ of a vefy difleteht 
pi'ovision, and lays its eggs on th6 most unsav6ry plants^- 4;he 
i^gweed, the cabbage, or the nettle. Thus everjr bVitterfly chbosesj 
not the plant most grateful to it in its winged state, but such as if 
has fed upon in its reptile form. 

All the eggs of butterflies are attached to the leaves of thSfr 
favourite plant, by a sort of size or glue, where they continiii&' 
unobserved, unless carefully sought after. The eggs are sontetimes 
placied! round tlie tender shobts of plants, in the form of brafeelete, 
consisting of above two hundred in eaCh, and generally surrounding 
the shoot, like a ring upon a finger. Some butterflies secure theii* 
eggs from the injuries of air, by covering thein with httir plucked 
from their own bodies, as birds sometimes are seen to make theik' 
n^sts ; so lliiat their eggs are thus kept warm, and also entirely 
ctiiicealed. 

All the tribe of female moths lay their eggs a short titiie aftef 
they leave the.aurelia ; but there are many butterflies that fltrttiBr 
about the whole summer, and do not think of laying till the wiift^" 
begins to warn them, of their, approaching end ; son^e eten continue 
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th« wbde winter in the hoUows^of trees, and do not provide for poB- 
tmty.'until the beginning of April, when they leave' theif retxeata, 
deposit .their eggs, and die. Their 'eggs soon begin to fed the 
gjeoial inBuence of the season; the little animals burst ^rom 
tbem in their caterpillar state, to become aurelias and butterflies in 
tbeir turn, land thus to continue the sound of nature. 



CHAPTER IV. 

OF 1:'HE ENEMIES OF THE CATERPILLAR. 

* . . ' . • f 

Nature, though it has rendered some animals surprisingly 
fruitful, yet ever takes' care to prevent their too giteat increase, voe 
set of creatures is generally bpposed to anoth^; and those are 
chiefly the most prol;fi<i that\ii'e;"from their- imbecility, incapable 
of ^making any eflfectual deduce. The caterpillar * has^ perhaps; of ' 
all other anitoah, ' the grektiest number of ttieniiefe, and rieetns only 
to exist by its sirrprising fecunctity: Some animals devour them by 
hundreds ; others, more minute, yet more dangerous, mangle them 
in Various ways ; so iiiat, how great soever their numbers itiay be^ 
their destroyers are in equal proportion. Indeed, if we consider 
the mischiefs these reptiles are capable of occasioning, and thef 
various damages we sustain from their insatiable rapacity, it is* 
happy for the other ranks of nature that there are thoussmds of ^ 
fimes, birds, and even insects, that live chiefly upon catei'pillars, 
and make them their most favourite repast. 

When* we describe the little birtis that live in our gardens, and 
neiEir our houses, as destructive neighbours, sufficient attention was 
not paid to the services which they are frequently found. to render 
ua. It has' been proved^ that a single sparrow and its niate, that 
liay^'ylAii^ on^, destroy abi^ve three thousand caterpillars in a 
week; - ndt to mention several butterflies, in ' which "numberless*' 
caterpillars are destroyed ih emlwyo. It is in pursuit of these r^ ' 
tiles that we aire fevoured with the visits; of- many df^dur most 
beautiful songsters, that amuse us during their contiuuanee,. aiid' 
leave us when the caterpillars disappear. 

The maxim which has' often been urged against man,, that b<^9 of 
all othcar animals, is the' only creature that is an enemy to his own 
kind, and that the humdn species only are found to! destroy each 
other, has been adopted by persons who never cortsidered the history 
of insectSs; Some of liie caterpillar kind in particular, that sewn 
fitted oiily to Kve upon leaves and plants, will, howererj eat dachf" 
other ; and the strongest will dev6ur the weak j in preference to their 
▼^etable food^ l^at which lives upon the oak is found to sei^ifl^ 
any of its companions which it conveniently catn j by thei fttst rin^,* ' 
and inflict a deadly wouiid; it their feaste in- tranquillity on itfir 
pve^, and leaves nothihgoftheanimai but thjehusft'. • ' 

But it is not from eadi other ^hey-hiivc-tiife most to fear,, as in- 
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^neralthey are inofiensive, and many of this tribe are found to live 
in a kind of society. Many kind of flies lay their eggs either inpfm 
or within their bodies, and as these tUm into worms, the caterpillar - 
is seen to nourish a set of intestine en^nies within its bodyv that must 
shortly be its destruction; nature having taught- flies, as well as 
all other animals, the surest methods of perp^uatins their kind. 
" Towards the end of August," says Reaumur, " 1 perceived a 
little fly, of a beautiful gold colour, busily employed m the body 
of a large caterpillar, of that kind which feeds upon cabbage. I 
gently separated that part of the leaf on which these insects were 
placed from the rest of the plant, and placed it where I might 
observe them more at my ease. The fly, wholly taken up by the 
business in which it was employed, walked along the caterpillar's 
body, now and then remaining fixed to a particular spot. Upon 
this occasion I perceived it every now and then, dart a sting, which 
it carried at the end. of its tailvinto the caterpillalr*s body, afitd Vbifin . 
drew it oiU agutit to rdpeat tbe l|me ppemikm in ahiC^heilr fhMkk It , 
was not JKfeciilt fitti!^ to cotijeimiire the bikineii 'Hmcil eeii^gfeA 
this animal so earnestly ; its wh6le dim was to deposit its eggNf in 
the caterpillar's body, which was to serve as a proper retr^ fdr 
bringing them to pekfection. The reptile thus rudely treated, 
seemed to bear all very patiently, only moving a little when stung 
too deeply ; which, nowever, the fly seenoed entirely to disr^^rd. 
I took particular care to fee<]\ this caterpillar, which seemed to me 
to continue as voracious and vigorous as any of the rest of its kind. 
In about ten or twelve days it changed into an aurelia, which 
seemed gradually to decline, and died. Upon examining its internal 
parts, the animal was entirely devoured by worms, which; however, 
did not come to perfection, as it is probaole they had not enough 
to sustain them within." 

What the French philosopher perceived upon this- occanon, is 
every day to be seen in several of the larger kinds of caterpillars, 
whose bodies serve as a nest to various flies, that very carefully 
deposit] their eggs within them. The large cabbage caterpillar is 
so subject to its injuries, that at certain seasons it is much easier to 
find them with than without them. . The ichneumon fly, as it is 
called, particularly infests these reptiles, and prevents their 
fecundity. This fly is of all oilers the most formidable to insects 
of various kinds. The spider, that destroys the ant, the moth, and 
the butterfly, yet often falls a prey to the ichneumon, who pursues 
the robber to his retreat, and despising his nets tears him in pieces, 
in the very labyriilth he has made. This insect, as redoubtable as 
the little quadruped that destroys the crocodile^ has received the 
same name ; and from its destruction of the caterpillar tribe, is 
probably more serviceable to mankind : — This insect, I say, makes 
the body of the caterpillar the place for depositing its eggs, to tlie 
number of ten, fifteen, or twenty. As they are laid in tiiose parts 
which are not mortal, the reptile, still continues to live and to feed» 
showing no signs of being incommoded by its new guests. The 
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caterpillar changes its skin, and sometimes undergoes the great 
change into an aurelia ;, but still t^ fetal intruders work within, 
and secrefly devour its- internal substances : soon after, they are 
seen bursting through its skin, and moving away, in order to spin 
them^elv^ a covering previous to their own little ti«nsfonn»- 
tioQ.' - ](t is indeed astonishing sometimes to see the number o^ 
wanoi^ and those pretty larfre^ tliat thus issue from the body of a 
siMle caterpillar, and eat yieir way through its skin ; but it ia 
m^.eiic^nordinaary still, thf^t tb^ should remain within the bodv, 
4piyduniig its. entrails, without destroying its lif^n The truth is, 
tbeyaeem. instructed by nature not to devour its vital, parts ; for 
.tbey are found to feed only upon that iatty substanoe which cmn- 
.poae^ the largest pott of the caterpillar's body. Whan this sur- 
prinjtt^ appearance^ was first observed; it was supposed diat the 
animal tilius gave birth to a number of flies, difierent from itself, 
and that the same caterpillar sometimes bred an ichneumon, and 
sonetimes a butterfly ; it was not till after more careful inspection 
it was discovered, that the ichneumon tribe were not the caterpillar's 
offspring, but its murderers. 



CHAPTER V. 

OP THP SILK-WORM. 

Having mentioned in the last chapter, the damages inflicted by 
t^ caterpillar .tribe. Winnow come to an animal of this kind that 
^loiie.concypensat^ for all the mischief occasioned by the rest. This 
littfei cretitufe, which only works for itself, has been made of the 
utinpft service to man, and frimishes him with a covering more 
beautifbl than any other animal can supply. We may declaim, 
in^B^d, againsit the luxiiries of the times, when silk is so generally 
worn ; but weresach garments to fail, what other arts could supply 
their deficiency ? 

Though silk was anciently brought in small quantities to Rome, 
yet it was so scarce as to be sold for its weight in gold, and was con- 
sidered as such a luxurious refinement in dress, that it was infamous 
for a man to appear in habits of which silk formed but half the 
composition. It was most probably brought among them from the 
most remote parts of the East, since it was, at that time of .which I 
amapeaking, scarcely known even in Persia. 

If btbtitt[ can be more remote from the truth than the 'manner in 
wlim^their historians d^cribe the animal by which silk is pro- 
duceiJL Pauflanias informs us, that silk came from the country of 
the Seres, a people of Asiatic Scythia ; in which place an insect, 
as large as tjie beetle, but in every other respect resembling a 
spider, was bred up for that purpose. They take great care, as he 
assures us, to feed and defend it from the weather, as well during 
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ihe summer's lieat as the tigoitrs of winter. This ' insect^ he 
observes, makes its web with its, feet, of which it has eight in 
number, ft is fed for the space of four years upon a- kind of 
paste prepared for it, and at the beginning of the fifth it is 
supplied with the leaves of the green willow, of which it is 
parttculiarly fond. It then feeds till it bursts with fet; after 
winch they take out its bowels, which are spun into the beautiful 
manufacture do scarce and costly. 

The real history of this animal was unknown athong the Romans 
till the tiiue of Justinian, and it is supposed that silk-wbrms 
were not brouglit into Europe 'till the beginning t)f the twelfth 
eefatujy, -v^^hen Roger of Sicily brought workmen in this inantr- 
Iftictilr^ fnJm: Asia Minor, after his return from his- e^fpedition to 
the Holy Land, and settled them in Sicily and Calabria; Froiii , 
^hese lihe other kingdoms of Europe learned this manu&cture, .and 
it is now one* of the most lucrative carried on among the southern 
provinces of Europe. 

The silk-worm is now very wdl known tp bfe a large caterpillar, 
of a whitish colour, with twelve feet, and producing a butterfly of 
the moth kind. The cone on which it spins is formed for covering 
it while it continues in the aurdia state ; and several of these properly 
wound off, and united together, form those strong and beautiful 
threads which arc woven into silk*. The feeding these worms, the 
gathering, the winding, the twisting, and the weaving their silk, 
is one of the principal manufactures of Europe, and, as our luxuries 
increase, seems every day to become more and more necessary 
to human happiness. 

There are two methods of breeding silk-worms ; for they ma^ 
be left to grow, and to remain at liberty upon the trees where they 
are hatched ; or they may be kept inaplace built for that purpose, 
and fed every day with fresh leaves. The first method is used in 
China, Tonquin, and other hot countries ; the other is used in 
those places where the animal has been artificially propagated, and 
still continues a stranger. In the warm climates, " the silk-worm 
proceeds from an e^^y which has been glued by the parent moth 
upon proper parts of the mulber^ tree, and which remains in that 
situation during the winter. The manner in which they are 
situated and fixed to the tree keeps them unaffected by the 
influence of the weather, so that those frosts which are severe 
enough to kill the tree, have no power to injure th6 silk-worm.' 

The insect never proceeds from the e^^ till nature has provided 
it a sufficient supply, and till thebu^dding leaves are furnished ifii . 
sufficient' abundance for its support Wheii the leaves ar^^p^it 
forth, the worms seem to feel the genial summons, and butstinj^ 
from their little eggs, crawl upon the leaves, where they feed with 
a most voracious appetite. Thus they become larger by degrees ;'and 
after some months* feeding, they^lay upon every leaf small bundles 
or cones of silk, which appear like so many golden* apples painted 
6n a fine green ground. Such is the method of breeaing them in 
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the East; and without doubt it is best for the wona», an4 
least ti^ubl^some for tbie feeder of them. But it is otherwise in 
our colder European climates : the frequent chants of the weather, 
and, the heavy dews of our evenings^ render tne keeping them 
all night exposed subject to so many inconveniences as to admit of 
no remedy. It is true, that by the assistance of nets they may be 
preserved froth the insults of birds;, but the seyer^ cold weather 
which often feiicceeds the first Keats, (h summer, as well as the rain 
and high winds^ will destroy them all ; and therefore, to l>reed theip 
in Europe, they must be sheltered' and protected frpm every 
external mjury. 

For this purpose a room is chosen with a south aspect, and the 
windows arie so well glazed as not to admit the leaajt air ; the walls 
are well built, an^ the planks of tlie floor are exceeding close, so as 
to admit neither birdliinor mice, nor even so much as an insect* In 
the middle there should be four pillars erected, or four wood posts, 
80 placed as to form a pretty large square^ Between these are 
difierept. stories niade with osier hurdles ; , and under e^ch hurdle 
there s|^6u(d be a floor, with an upright ]border all around. These 
hurdte's^iuid floors" must hang upon pullies, so as to be placed, or 
taken -iciown at pleasure. 

When the worms are hatched j some tender iniilberiy leaves are 
provided, and placed in the cloth or paper box in which the eggs 
wkrt laid, and which are large enough to hold a great number* 
When they have acquired isome strength, they must be distributed 
on beds of mulberry leaves, in the different stories, of the square 
in the middle of the room, round which a person may frieely pass 
^n ^very sid^. They will fix th^selves to the leaves, and after- 
wards, to the sticks of the hurdles,, when the leaves are devoured. 
They have then a thread, by which they can sus]^en4 themselves on 
occasion, to prevent any shock iE>y a ml ; biit this is ^^y no meafis 
to be considered as the. silk whicli thej^ spin . afterwards in such 
abuiidfmce. Care must be taken that fresh leaves be brought 
every morning.' which must be strewed very gently and equally over 
them ; upon which the silk-worms will fbr^ke the remainder of 
th6 old leaves, which must be carefully take^^yay, and every thing 
kept very clean; for nothing^ hurts the^ ^insects so n;iuch as 
ttioisture said uncleanlines^^ For this reason their leaves must be 
g£th^ed when the weather is dry, and ke]|Jt.«in a dry place,. if 
it pe necessary to lay in a store. As these animals haye .but a short; 
lime to live, thiey.mak^ use of every moment, and almost con-^ 
tilitially are eating, except at those intervals when they, change th^i^ 
flkli^s.. If mulbngri^- leaves be cUificult to b^ obtained,, the Icaivo^ 
p^' Teffuce or holiyhock will sustain them; but they do not thrive 
^ well upon their new diet^ oiid their silk will neither be ^o copiooSy 
ii6r of 'so. good a quality.' 

Thpvgh.ih^ judicious choice, ai^d.-carefulmai^agemei^t of their; 
diet is ao^lul^ly necessary, yet ttiere ijs another precaution of eqiu^ 
ittiportance, which is to ^ve them air, and opi^^ their chan^ber 
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windows, at such times as the sun shines warmest. The place also 
must be kept as clean as^ possible, not only the several floors that 
are laid to receive their ordure, but the whole ajpartments in 
general* These things well observed, contribute greatly to their 
health and increase. 

The worm, at the time it bursts the shell, is extreo^ely small and 
of a black colour, but the head is of a more shining olack than 
the rest of the body ; some days after, they beffin to turn whitish, 
or of an ash-coloured-^y. After ^e sVin b^ns to grow too 
rigid, or the animal is stinted within it, the insect lihrows it off and 
appears clothed anew ; it then becomes larger and much whiter, 
though it has a greenish cast after some days, which are more or 
less according to the different heat of the climate, or to -the quality 
of the ibod, it leaves off eating, and seems to sleep for two days 
toe;ether ; then it begins to stir, and put itself into violent motions, 
till the skin falls off the second time, and- is thrown aside by th^ 
animaPs feet. All these changes are made in three weeks or a 
monlli's time, after which it begins to feed once more, still in its 
caterpillar form, but a good deal differing from itself before its 
change. In a few days* time it seems to sleep again ; and, when it 
awakes, it again changes its clotliing, and continues feeding as 
before. When it has thus taken a sufficiency of food, and its parts 
%T% disposed for assuming the aurelia form, the animal forsakes, for 
the last time, all food and society, and prepares itself a retreat to 
defend it from external injuries, while it is seemingly deprived of 
life and motion. 

This retreat is no other than its cone, or ball of silk, which 
nature has taught it to compose with great art, and within which it 
buries itself, till it assumes its winged form. This cone or ball is 
spun from two little kmgish kinds of bags that lie above the 
intestines, and are filled with a gummv fluids of a marigold 
colour. This is the substance of which the threads are formed ; 
and the little animal is furnished with a surprising apparatus for 
spinning, it to the degree of fineness which its occasions may 
require. This instrument in some measure resembles a wire- 
drawer's machine, in which gold or silver threads are drawn to any 
degree of minuteness; and through this the animal draws its 
thread with great assiduity. As every thread proceeds from two 
gum bags, it is probable that each supplies its own, which, how- 
ever, are united as they proceed from the animal's body, if wc 
eiifamine the thread with a microscope, it will be found that it is 
flatted on one side, and grooved along its length ; from whence 
we infer, that it is doublea just upon leaving the body^ and that 
the two threads stick to each other by that gummy quali^ of which 
they are possessed. Previous to spinning its web, the silk-worm 
seeks out some convenient place to erect its cell, without any 
obstruction. When it has found a leaf, or a chink, fitted for its 
purpose, it begins to writhe its head in every direction, and fastens 
its thread on every side to the sides of its retreat. Though all its 
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first essays seem perfectly confused, yet they are not altogether 
without design : there appears, indeed, no order or contrivance in . 
-the disposal of its first threads ; they are by no means laid 
artfully over each other, but are thrown out at random, to 
serve as an external shelter against rain ; for nature having 
appointed the animal to work upon trees in the open air, its habits 
remain^ though it is brought up in a warm apartment. 

Malpighi pretends to have observed six different layers in a 
single cone of silk : but what may easily be observed is, that it is 
oomposed externally of a kind of rough cotton-like substance, which 
is called floss ; withm, the thread is'more distinct and even ; and next 
. the body of the aurelia, the apartment seems lined with a substance 
of the hardness of paper, but of a much stronger consistence. It 
must not.be supposed, that the thread which goes to compose the cone 
is rolled roiind, as we roll a bottom ; on the contrary, it lies upon it 
in a very irregular manner^ and winds off now from one side 
of the cone, and then from the other. This whole thread, 
if measured, will be found about three hundred yards long, 
and so very fine, that eight or ten of them are generally 
rolled off into one by the manufacturers. The cone, when 
completed, is in form like a pigeon's egg, and more pointed at 
one end than the other ; at the smaller end, the head of the aurelia 
is generally found ; and this is the place that the insect, when con- 
verted into a moth, is generally seen to burst thTOUgh« 

It is generally a fortnight or three weeks before the aurelia is 
changed into a moth ; but no sooner is the winged insect com«. 
pletely formed, than, having divested itself of its aurelia skin, it 
prepares to blirst through its cone, or outward prison : for this 
purpose it extends its head towards the point of the cone, butts 
with its eyes, which are rough, against the lining of its cell, wears - 
it away, and at last pushes forward, through a passage which is 
small at first, but which enlarges as the animal increases its efforts 
for emancipation, while the tattered remnants of its aurelia skin lie 
in confusion within the cone, like a bundle of dirty linen. 

The mnimal, when thus set set free from its double confinement, 
appears exhausted with fotigue^ and seems produced for no other 
purpose but to transmit a future brood. It neither flies nor eats ; 
the male only seeking the female, whose e^gs he impregnates ; and 
their union continues for four days without interruption. The 
male dies immediately after separation from his mate ; and she 
survives him onlv till she has laid her eggs, which are not hatched 
into worms till the ensuiitg spring. 

However, there are few of these animals suffered to come to a 
state of maturity ; fcnr as their bursting through the cone destroys 
the silk, the manufocturers take care to kill the aurelia, by ex- 
posing it to the sun, before the moth comes to p>erfection. This 
done, they take oft' the floss, and throw the cones into warm water, 
stirring them till the first thread offers them a clue for winding all 
off. They generally take eight of the silken threads together, but 
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the cone* are still kept under wattr, till a proper quantity of the 
utk is wound off: however, tbey do not take a]l; for tnc latter 
parts grow weak, and are of a bad colour. As to the paper-Vike 
subBtance which remains, some staih it with a variety of colours to 
make artificiiil flowers, others let it -die in the water, till the 

{'lutinouB matter which cements it isull dissolved ; it is then carded 
ike wool, spun with a wheel, und converted into ulk etufls of an 
inferior kind. 



PART IV. 

INSECTS OF THE FOURTH ORDER. 

CHAPTER I. 

op THE FOURTH ORDER OF INSECTS IN GENERAL. 

In the foregoing part we treated of caterptlims changing into 
butterflies; in the present will be jiven ote liistory of grubs 
changing into their corresponding winged animals. These, like 
the former, undergo their transformation, and up))eHr as c;rubs or 
maggots, as auielias, and at last as winded insects. Like the former, 
they are bred from ^gs ; they feed in their reptile state ; they 
continae motionless and lifeless. as aurelias, and fly and propagate, 
when furnished with wings. But they differ in niuny respects: the 
grub or maggot wants the number of feet which th'f caterpillar is 
wen to have; the aurelia is not so totally wmpped up but that 
its feet and its wings ap))ear. The perfect animal, nhencmanci- 
pated, also has its wings either cased, or transparent like gan)»; 
not coloured with that beautifully painted dust which adorns the 
wings of the butterfly. 

In this class of insects, therefore, we may place a various trthe, 
that are flrst laid as eggs, then are excluded as ma^ots or gruhs, 
then change into aurelias, with their legs and wings not wrapped 
up, but appearing ; and lastly, assuming wings, in which state tbey 
propagate their kind. Some of these have four transparent wings, 
as bees ; some have two membraneous cases to their wings, as 
beetles ; and some have but two wings, which are transparent, as 
ontB, Here, therefore, we will place the Bee, the Wasp, the Hamble 
Bee, the Ichneumon Fly, the Gnat, the Tipula or Longl^v, tJie 
Beetle, the iMay Bug, the Glow-worm, arid the Ant. The trans- 
formations which all these undergo are pretty nearly similar ; and 
though very different animals inform, are yet produced netu^y in 
the same manner. 
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. CHAPTER II. 

OF THE BEE. 

To give a complete history of this insect in a few pages, which 
some have exhausted volumes in. describing, and whose nature and 
properties still continue in dispute, is impossible. It will be 
sufficient to give a general idea of the animal's operations, which, 
though they- have been studied for more than two thousand years, 
are still but incompletely known. The account given iis by 
Reaumur is sufficiently minute; and, iftrue, sufficiently wonderful: 
but I find many of the facts which he relates doubted by those 
who are most conversant with bees ; and some of them actually 
declared not to have a real existence in nature. 

It is \inhappy, therefore, for those whose method demands a 
history of bees, that they are unfurnished with those materials 
which have induced so many observers to contradict so great a 
naturalist. His life was spent in the contemplation ; and it 
i-equires an equal -share of attention to prove the error of his dis- 
coveries. Without entering, therefore, into the dispute, I will take 
him for my g«ide, and just mention, as I go along, those par- 
ticulars in which succeeding observers have begun to think him 
erroneous. Which of the two are right, time only can discover ; 
for my part, I have only heard one side, for as yet none have been 
so bold as openly to oppose Reaumur's delightful researches. 

There are three different 4iinds of bees in every hive. First, the 
labouring bees, which make up the far greatest number, and are 
thought to be neither male nor female, but merely born for the 
purposes of labour, and continuing the breed, by supplying the 
young with provision while yet in their helpless state. The second 
sort are the drones ; they are of a darker colour, longer, and more 
thick by one-third than the former : they are supposed to be the 
malesy and there is not above a hundred of them in a hive of seven 
or eight thousand bees. The third sort is much larger than either 
of the former, and still fewer in number : some assert, that there is 
not above one in every swarm ; but this later observers affirm not. 
to be true, there being sometimes five or six in the same hive. These 
are called Queen Bees, and are said to lay all the eggs from which 
the whole swarm is hatched in a season. 

lb examining the structure of the common working bee, the 
first . remarkable part that offers is the trunk, which serves to 
extract the honey from flowers. It is not formed, like that of other 
flies, in th$ manner of a tube, by which the fluid is to be sucked 
up, but like a beesom, to sweep, or a tongue, to lick it away. 
The animal is* furnished also with teeth, which serve it in making 
wax. This substance is gathered from flowers, like honey; 
it consists of that dust or farina which contributes to the fecundation 
of plants, and is moulded into wax by the little animal at leisure, 
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Every bee, when it leaves the hive to collect this precious store, 

enters into the cup of the flower, particularly such as seem charged 

with the greatest quantities of this yellow farina. As the animal's 

body is covered over with hair, it rolls itself within the flower, 

and soon becomes quite covered with the dust, which it soon after 

brushes off with its two hind legs, and kneads into two little balls. 

In the thighs of the hind legs there are two cavities, edged with 

hsdr ; and into these, as into a basket, the animal Sticks its pellets. 

Thi^s employed, the bee flies from flower to flower increasing its 

store, and adding to its stock of wax. Until the ball upon each 

thigh becomes as Dig as a grain of pepper: by this time, having 

fot a suflicient load, it returns, making the best of its way to the 
ive. 
The belly of the bee is divided into six rings, which sometimes 
shorten the body, by slipping one over the other. It contains 
within it, beside the intestines, the honey-bag, the venom-bag, and 
the s.ting. The honey-bag is as transparent as crystal, containing 
the honey that the bee has brushed from the flowers, of which the 
greater part is carried to' the hive, and poured into the cells of the 
honey-comb, while the remainder serves for the bee's own nourish- 
ment ; for during the summer it never touches what has been laid 
up for the winter. The sting, which serves to defend this little 
animal from its enemies, is composed of three parts ; the sheath, 
and two darts, which are exti'emely small and penetrating. Both 
the darts have several points or barbs, like those of a fish-hook, 
which render "the sting more painful, and makes the darts rankle 
in the wound. Still, however, this instrument would be very slight, 
did not the bee poison the wound. The sheath, which has a sharp 
point, makes the first impression, which is followed by that of the 
darts, and then the venomous liquor is poured in. The sheath 
sometimes sticks so fast in the wound, that the animal is obliged 
to leave it behind, by which the bee soon after dies, and the wound 
is considerably inflamed* It might at first appear well for man- 
kind if the bee were without its sting ; but upon recollection it will 
be found, that the little animal would then have too many rivals in 
sharing its labours. A hundred other lazy animals, fond of honey, 
and hating labour, would intrude upon the sweets of the hive, and 
the treasure would be carried off' for want of armed guardians to 
protect it. 

From examining the bee singly, we now come to consider it 
in society, as an animal not only subject to laws, but active, vi^lant, 
laborious, and disinterested. All its provisions are laid up for the 
community, and all its arts in building a cell designed for the 
benefit of posterity. The substance with which bees build their 
cells is wax, which is fashioned into convenient apartments for them- 
selves and their young. When they beein to work in their hives, 
they divide themselves into four companies, one of which roves in 
the fields in search of materials; another employs itself in laying 
out the bottom and partitions of their cells ; a third is employed 
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in making the inside smooth from the corners and angles ; and the 
fourth company bring food for the rest, or relieve those who return 
with their respective burdens. But they are not kept constant to 
one employment, they often change the tasks assigned them ; those 
that have been at work being permitted to go abroad, and those 
that have been in the fields already, take their places. They seem 
even to have signs by which they understand each other ; for when 
any of them wants' food, it bends down its trunk to the bee from 
whom it is expected, which then opens its honey-bag, and lets some 
drops fall into the other's mouth, which is at that time opened to 
receive it. Their diligence and labour is so great, that in a day's 
time they are able to make cells, which lie upon each other, 
numerous enough to contain three thousand bees. 

If we examine their cells, they will be found formed in the 
exactest proportion. It was said by Pappus, an ancient geome- 
trician, that, of all other figures, hexagons were the most con- 
venient; for, when placed touching each other, the most con- 
venient room would be given, and the smallest lost. The cells 
of the bees arc perfect hexagons ; these in every honeycomb 
are double, opening on either side, and closed at the bottom. 
The bottoms are composed of little triangular panes, which, 
when united together, terminate in a point, and lie exactly 
upon the extremities of other panes of the same shape, in opposite 
cells. These lodgings have spaces like streets between them, large 
enough to give the bees a free passage in and out, and yet narrow 
enough to preserve the necessary heat. The mouth of every cell 
is defended by a border, which makes the door a little less than the 
inside of the cell, which serves to strengthen the whole. These 
cells serve for different purposes : for laying up their young ; for 
their wax, which in winter becomes a part of their food ; and for 
their honey, which makes their principal subsistence. 

It is well known that the habitation of bees ought to be very 
close ; and what their hives want from the negligence or unskilfulness 
of man, these animals supply by their own industry ; so that it is 
their principal care, when first hived, to stop up all the crannies. 
For this purpose they make use of a resinous gum, which is more 
tenacious than wax, and differs greatly from it. This the ancients 
called propolis : it will grow considerably hard in June, though it 
will in some measure soften by heat ; and is often found different 
in consistence, colour, and smell. It has generally an agreeable 
aromatic odour when it is warmed ; and by some it is considered as 
a most grateful perfume. When the bees begin to work with it, it 
is soft, out it acquires a firnier consistence every day, till at length 
it assumes a brown colour, and becomes much harder than wax. 
The bees carry it on their hinder legs ; and some think it is met 
with on the birch, the willow, and poplar. However it is procured, 
it is certain that they plaster the inside of their hives with this 
composition. 
, If examined through a glass hive, from the hurry the whole 
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swarm is io> the wliole appears at fir^t like anarchy and confusion ; 
bmt the spectator soon finds every animal diligently employed, and 
following one pursuit with a settled purpose. Their teeth are the 
instruments by which they model and fashion their various build* 
ings, and give them such symmetry and perfection. They b^ia 
at the top of the hive, and several of them work at a time at the 
cells, which have two faces. If they are stinted with regard to time^ 
they give the new cells but half the depth which they ought to 
have, leaving them imperfect till they have sketched out the 
ndmber of cells necessary for the present occasion. The construc- 
tion of their combs costs them a great deal, of labour ; they are 
ii4ade by insensible additions, and not cast at once in a mould, as 
some are apt to imagine. There seems no end of their shaping, 
finishing, and turning them neatly up. The cells of their j'^oung 
are most carefully formed ; those designed for lodging the drones 
are larger than the rest, and that for the queen-bee tne largest of alL 
The cells in which the young brood are lodged, serve at difi^ent 
times for containing honey ; and this proceeds from an obvious 
Cause : every worm, before it is transformed into an aurelia, hangs 
its old skin on the partition of its cell ; and thus, while it 
strengthens the wall, diminishes the capacity of its late apartment. 
The same cell, in a single summer, is often tenanted by three or 
four worms in succession, and the next season by three or four 
more. -Each worm takes particular care to fortify the pannels of 
its cell, by hanging up its spoils there : thus the partitions being 
lined six or eignt deep, become at last too narrow for a new brood, 
and are converted inta store-houses for honey. , 

Those cells where nothing but honey is deposited, are much 
deeper than the rest. When the harvest of honey is so plentiful 
that they have not sufficient room for it, they either lengthen their 
combs or build tnore, which are much longer than the former. 
Sometimes they work at three combs at a time ; for when there are 
three work-houses, more bees may be thus employed, without 
embarrassing each other. 

But honey, as was before observed, is not the only food upon 
which these animals subsist. The meal of flowers of which their wax 
is formed, is one of their most favourite repasts. This is a diet 
which they live upon during the summer, and of which they lay up 
a large winter provision. The wax of which their combs are made 
is no more than this meal digested, and wrought into a paste. 
When the flowers, upon which bees generally feed are not fully 
blown, and this meal or dust is not offered in sufficient quantities, 
the bees pinch the tops of the stamina in which it is contained with 
their teeth, and thus anticipate the progress of vegetation. In April 
and May the bees are busy from mommg to e^^ening in gathering 
this meal ; but when the weather becomes, too hot m the midst of 
summer, they work only in the morning. 

The bee is furnished with a stomach for its wax, as well as its^ 
honey. In the former of the two, their powder is altered, digested. 
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and concocted into real wax, and is thus ejected by the same 
passage by which it was swallowed. Every comb newly made is 
white ; but it becomes yellow as it grows old, and almost black 
when kept too long in the hive. Besides the wax thus digested, 
there is a large portion of the powder kneaded up for food in every 
hive, and kept in separate cells for winter provision. This is called, 
by die country people bee^bready and contributes to the healtj^ 
and strength of the animal during winter. Those who rear bee8» 
may rob them of their honey, and feed them during the winter mih 
treacle; but no proper substitute has yet been found for the 
bee^bread, and without it the animals become consumptive, 
and die. 

As for the honey, it is extracted from that part of the flower, 
called the nectareum. From the mouth this delicious fluid paseea 
into the gullet, and then into the first stomach or honey-bag, whichv 
when flUed appears like an oblong bladder. Children that live in 
country places are well acquainted with this bladder, and destroy 
many bees to come at their store of honey. When a bee has 
sufficiently filled his first stomach, it returns back to the hive, 
where it disgorges the honey into one of the cells. It often 
happens that the bee delivers its store to some other fit the mouth 
of the- hive, and flies off for a fresh supply. Some honeycombs 
are always left open for common use, but many others are stopped 
up till there is a necessity of opening them. Each of these is 
covered carefully with wax, so close, that the covers seem to be 
made at the very instant the fluid is deposited within them. 

Having thus given a cursory description of the insect, individually 
considered, and of the habitation it forms, we next come * to ita 
social habits and institutions ; and in considering this little animal 
attentively, after the necessary precautions for the inmiediate pre- 
servation of the community, its second care is turned to the contif 
nuance of posterity. How numerous soever the multitude of beed 
may appear in one swarm, yet they all owe their origin to a single 
parent, which is called the Queen-Bee. It is indeed surprising 
that a single insect shall in one summer give birth to above 
twenty thousand young ; but upon opening her body the wonder 
will cease, as the number of eggs appearing at one time amounts to 
five thousand. This animal, whose existence is of such importance 
to her subjects, may easily be distinguished from the rest by her 
size, and tlie shape of her body. On Tier safety depends the whole 
welfeire of the commonwealth ; and the attention paid her by all the 
rest of the swarm, evidently show the depend ance her subjects have 
upon her security. If tbi^ insect b^ carefully observed, she will be 
seen at times attended with a numerous retinue, marching from 
cell to cell, plunging the extremity of her body into many of them, 
and leaving a small egg in each. 

The bees which generally compose her train are thought to b€ 
males, which serve to impregnate her by turns. These are larger 
and blacker than the common bees, without stings and without 
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industry. They eeem formed only to traDSmit a posterity, and to 
attend the quL'en whenever ahe thinks proper to isHue from the 
secret retreata of the hive, where she most usually resides. Upon 
the union of these two kinds depends all expectations of a future 
progeny, for the working bees are of no sex, and only labour for 
another offaprin^ ; yet such is their attention to their qu^n, that if 
ahe happens to die, they will leave off working, and take no farther 
are of poaterity. If, nowever, another queen la, in this state of 
miversal despair, presented them, they immediately acknowledge 
her for their aovereii^n, and once more diligently apply to their 
labour. It must be obscrred, howerer, that ail this fertility of the 
queen-bee, and the great attentions paid to her by the rest, are con- 
troverted by more recent obaervers. They assert that the common 
bees are parents tbemsetvea ; that they depoait their eggs in the 
cella which tliey have prepared ; that the females are impregnated 
by the males, and bring forth a progeny which is wholly their 

However, to go on with their hiatory, as delivered usbyM. Reau- 
mur: — When the queen-bee has deposited the number of eggs 
necessary in the cells, the working bees undertake the care of the 
rising posterity. They are seen to leave off their usual employ- 
ments, to constroct proper receptuclca for eggs, or to complete 
those that are already formed. They purposely build little cells. 



extremely solid, for the young, in which they employ a great deal 
of wax; those desijfned for lodging the males, as was already 
observed, are larger than the rest, and those for the queen-bees the 



largest of alL There is usually but one i^g deposited in every 
cell; but wben the fecundity of the queen is such that it exceeds 
the number of cells already prepared, there are sometitnefi three or 
four eggs crowded together in the same apartment. But this is an 
inconvenience that the working bees will by no means suffer. 
They aeem aenaible, that two young ones stufied up in the same 
celj, when they grow larger, will but embarrass, and at laiit destroy 
each other ; they therefore take care to leave a cell to every egg, 
and remove or dettroy the rest. 

The single egg that ia left remaining ia fixed to the bottom of 
the cell, and touches it but in a single point. A day or two after 
it is deposited the worm is excluded from the shell of the egg, 
having the appearance of a ma™jt rolled up in a ring, and lymg 
softly on a bed of whitish-coloured jelly, upon which also the 
little animal begins to feed. In the mean time, the instant it 
appears, the working beea attend it with the most anxious and 
parental tenderness ; they fiimish it every hour with a sujiply of 
this whitish substance, on which it feeds and lies, and watch tlie 
cell with unremitting care. They are nurses tlwt have greater 
affection for the oifspring of others tiian many parents liave for 
their own children. They are constant in visiting each cell, and 
seging that nothing ia wanting, preparing the white mixture, which 
is noUiing but a composition of honeyand wax, in their own bowels 
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' with which they feed them. Thus attended, artd plentifully fed, 
the worm, in less than six days' time, comes to its full growth, and 
no longer accepts the food offered it. When the bees perceive that 
it has no further occasion for feeding, they perform the last oiHces 
of tenderness, and shut the little animal up in its cell, walling up 
the mouth of its apartment with wax ; there they leave the worm to 
itself, having secured it from every external injury. 

The worm is no sooner left enclosed, but, from a state of inaction, ' 
it begins to labour, extending and shortening its body ; and by this 
means lining the walls of its apartment with a silken tapestry, which 
it spins in the manner of caterpillars before they undergo their last 
tranformation. When their cell is thus prepared, the animal is soon 
after transformed into an aurelia ; but differing from that of the 
common caterpillar, as it exhibits not only the legs, but the wings 
of the future bee, in its present state of inactivity. Thus, in about 
twenty or one-and-twenty days after the eeg was laid, the bee is 
completely formed, and fitted to undergo the fatigues of its state. 
When all their parts have acquired their proper strength and con- 
sistence, the young animal opens its prison, by piercing with its 
teeth the waxen door that confines it. When just freed from its 
cell, it is as yet moist, and incommoded with the spoils of its former 
situation : but the officious bees are soon seen to flock round it, 
" and to lick it clean on both sides with their trunks ; while another 
band, with equal assiduity, are observed to feed it with honey ; 
others again begin immediately to cleanse the cell that has been 
just left, to carry the ordures out of the hiye, and to fit the place for 
a new inhabitant. The young bee soon repays their pare by its 
industry ; for as soon as ever its external parts become dry, it dis- 
covers its natural appetites for labour, and industriously begins the 
task, which it pursues unremitting through life. The toil gf man 
is irksome to him, and he earns his subsistance with pain ; but this 
little animal seems happy in its pursuits, and finds delight in all its 
employments. 

When just freed from the cell, and properly equipped by its 
fellow-bees for duty, it at once issues from the hive, and, instructed 
only by nature, goes in quest of flowers, chooses only those that 
yield it a supply, rejects such as are barren of honey, or have been 
already drained by other -adventurers ; and when loaded, is never 
at a loss to find its way back to the common habitation. ^ After 
this first sally, it begins to gather the mealy powder that lies on 
every flower, which is afterwards converted into wax ; and with 
this, the very first day, it returns with two large balls stuck to its 
thighs. . " 

When bees first begin to break their prisons, there are generally 
above a hundred excluded in one day. Thus, in the space of a 
few weeks, the number of the inhabitants in one hive, of moderate 
size, becomes so great, that there is no place to contain the new 
comers ; and they are scarcely excluded from the cell, when they 
«re obliged by the ol<* Ves to. sally forth in quest of new habita- 
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tions. In other worcli>, the fiive begins to swarm, and the mw 
progeny prepares for exile. 

While there is room enough in tlie hive, the bees remain quietly 
together ; it is necessity alone that compels the separation. Some- 
times, indeed, the young brood, with graceless obstinacy, refuse to 
depart, and even venture to resist their progenitors. The young 
ones are known by being browner than the old„ with whiter hair; 
the old ones are of a lighter colour, with red hair. The two armies 
are therefore easily distinguishable, and dreadful battles are often 
seen to ensue. But the victory' almost ever terminates with strict 
poetical justice in favour of the veterans, and the rebellious off- 
spring are driven off, not without loss and mutilation. 

In different countries the swarms make their appearance at 
different times of the year, and there are several signs previous to 
this intended migration. The night before, ah unusual buzzing is 
heard in the hive ; in the morniuff, though the weather be soft and 
inviting, they seem not to obey the call, being intent on more im-^ 
portant meditations within. Alt labour is discontinued in the hive, 
every bee is either employed in farcing, or reluctantly yielding a 
submission ; * at length after some noise and tumult, a queen-bee is 
chosen, to guard, rather than- cpnduct, the young colony to other 
habitations, and then they are marshalled without any apparent 
conductor. In less than a minute they leave their native abode, 
and forming a cloud round their protectress, they set off, without 
iSeemin^ to know the place of their destination ; The world before 
thetttf where to choose their place of r€&t. The usual time of 
swarming is from ten in the morning to three in the afternoon, when 
the sun snines bright, and invites them to seek their fortunes. The}*^ 
flutter for a while in the air, like flakes of snow, and sometimes 
undertake a distant journey, but more frequently are contented 
with some neighbouring asylum — the branch of a tree, a chimney 
top, or some other exposed situation. It is, indeed, remarkable, 
that all those animals, of whatever kind, that have long been under 
the protection of man, seem to lose a part of their natural sagacity 
in providing for themselves. The rabbit, when domesticated, 
forgets to dig holes, the hen to build a nest, and the bee to seek a 
shelter that shall protect it from the inclemencies of winter. In 
those coimtries where the bees are wild, and unprotected by man, 
they are always sure to build their waxen cells in tlie hollow of a 
tree ; but with us, they seem improvident in their choice, and the 
first green branch that stops their flight, seems to be thought suffi- 
cient for their abode through the winter. However, it does not 
appear that the queen chooses the place where they are to alight, for 
many of the stragglers, who seem to be . pleased with a particular 
branch j go and settle upon it ; others are seen to succeed ; and at 
last the queen herself, when she finds a sufficient number there 
before her, goes to make it the place of her head-quarters. When 
the queen is settled, the rest of the swarm soon follow, and in about 
a quarter of an hour the whole body seem tolbe at ease. It some- 
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times is found, that there are two or three queens to a swarm, and 
the colony is divided mto parties ; but it most usually happens 
that one of these is more considerable than the other, and the bees 
by degrees desert the weakest to take shelter under the most power- 
ful protector. The deserted queen does not long survive this 
defeat ; she takes refuge under the new monar^, and is soon 
destroyed by her jealous rival. Till this cruel execution is per- 
formed, the bees never go out to work ; and if there shoi^ld be 9. 
queen-bee belonging to the new colony left in the old hive, she 
idways undergoes the fate of the former. However, it must be 
observed, thaJt the bees never sacrifice any of their queens when the 
hive is full of wax and honey ; for there is at that time no danger 
in maintaining a plurality of breeders. 

When the swarm is thus conducted to a place of rest, and the 
policy of government is settled, the bees soon resume their former 
labours. The making cells, storing them with honey, impreg- 
nating the queen, making proper cells for the reception of the rising 
progeny, and protecting them from external danger, employ their 
unceasing industry. But soon after, and towards the latter end of 
summer, when the colony is sufficiently stored with inhabitants, a 
most cruel policy ensues. The drone bees, which are (as has been 
said) generally in a hive to the number of a hundred, are marked for 
slaughter. These, which had hitherto led a life of indolence and 
pleasure, whose only employment was in impregnating the queen, 
and rioting upon the labours of the hive, without aiding m the 
general toil, now share the fate of most voluptuaries, and fall a 
sacrifice to the general resentment of society. 

The working^ bees in a body declare war against them ; and in 
two or three days' time the ground all around the hive is covered 
with their dead bodies. Nay, the working bees will even kill such 
drones as are yet in the worm state in the cell, and eject their 
bodies from the hive among the general carnage. 

When a hive sends out several swarms in the year, the first is 
always the best and the most numerous. These having the whole 
summer before them, have the more time for making wax and honey, 
and consequently their labours are the most valuable to the pro- 
prietor. Although the swarm chiefly consist of the youngest bees, 
yet it is often found that bees of all ages compose the multitude of 
emigrants, and it often happens that bees of all ages are seen remain- 
ing behind. The number of them is always more considerable 
than that of some populous cities, for sometimes upwards of forty 
thousand are found in a single hive. So large a body may well be 
supposed to work with great expedition : «md in fact, in less than 
twenty-four hours they will make combs above twenty inches long, 
and seven or eight broad. Sometimes they will half till their hives 
with wax in less than five days. In the first fifteen days, they are 
always found to make more wax than they do afterwards during 
the rest of the year. 

Such are the outlines of the natural history of these animals, as 
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usually faund in our own country. How they are treated, so ss to 
produce the greatcBt quantity of liooey, belongs rather to the rural 
economist than the natural historian ;'volumes have been nritten 
on the Bubject, and still more remains, equally cwrious and new. 
One thing, however, it may be proper to observe, that a iana or a 
country may be overstocked with b«s, as with any other sort of 
animal ; for a certain number of hives always require a certain 
number of flowers to subBist on. When the flowers near 
home are rifled, then are these indiistrious insects seen taking 
more exteoeivb ran^s : but their abili^es may be over-taxed ; , 
and if they are obliged, in Quest of honey, to go too tar 
from home, they are over-wearied in the pursuit they are devoured 
, by birds, or beat down by the winds and rain. 

From a knowledge of this, in aome parts of France and 
Piedmont, they hare contiivM, as I have often seen, a kind of 
floating bee-house. 

They have on board one bai^ threescore or a hundred bee-hivea, 
well defended from the inclemency of an accidental storm; and 
with these the owners suffer themselves to flpat gently down the 
river. As the bees are condtiually choosing their fiowery pasture 
along the banks of the stream, they are furnished with sweets before 
anrifled; and thus a single floating. bee-house yields the pro- 
piietor a considerable income. Why a method similar to this has 
never been 'adopted in England, where we have more gentle rivers, 
.and more flowery banks than inany other part of the world, I know 
not; certainly il might be turned to advantage, and yield the pos- 
sessor a secnre, though perhaps a moderate income. 

Having mentioned the industry of these admirable insects, it 
will be proper to say something of the efiects of their labiurw-of 
that was and honey which are turned by man to such various uses. 
Bees gather two kmds of wax, one coarse and the other fine. The 
coarser sort is bitter, and with this, which is called propolis, titey 
stop up all the holes and crevices of their hives. It is of a more 
resinous nature than the fine wax, and U consequently better 
qualified to r^ist the moisture of the season, and preserve the 
works warm and dry within. The fine wax is as necessary to the 
animal's preservation as the honey itself. With this they make their 
lodgings, with this they cover the cells of their young, and in this 
they lay op their magazines of honej-. This is made, as has been 
already observed, irom the dust of flowers, w^iich is carefully 
kneaded by tlie little insect, then swallowed, and Iwying undei^one 
a kind of digestion, is formed into tht cells whieh answer such a 
variety of purposes. To collect this, the animal rolls itself in the 
flower it would rob, and thus takes up the vegetable dust with the 
hair of its body. Then carefully brushing it into a lump with its 
fore-paws, it thrusts the eompowtion into two cavities behind the 
thighs, which are made like spoons to receive the wax, and the hair 
that lines them serves to keep it from falling. 

As of wax, there are also two kinds of honey, the white and the 
yellow. The white is taken without fire from the honeycombs : 
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The yellow is extracted by heat, and squeezed through bags in a 
press. The best honey is new, thick, and granulated, of a clear 
transparent white colour, of a soft and aromatic smell, and of a sweet 
and lively taste. Honey made in mountainous countries is pre- 
ferable to that of the valley. The honey made in the spring is more 
highly esteemed than that gathered in summer ; which last is still 
more valuable than that of autumn, when the flowers begin to 
fade and lose their fragrance. 

The bees are nearly alike in all parts of the world, yet there are 

differences worthy our notice. In Graudaloupe, the bee is less by 

one-half than the European, and more black and round. They 

have no sting, and make their cells in hollow trees, where, if tfcle 

hole they meet with is too larffe, they form a sort of waxen house, 6f 

the shape of a pear, and in this they lodge and store their honey, 

and lay their eggs. They lay up their honey in waxen vessels, of 

the size of a pigeon^s egg, of a black or deep violet colour ; and 

these are so joined together, that there is no space left between them. 

The honey never congeals, but is fluid, of the consistence of oil, 

and the colour of amber. Resembling these, there are found little 

black bees, without a sting, in all the tropical climates ; and though 

these countries are replete with bees like our own, yet those ~ 

form the most useful and laborious tribe in that part of th^ world. 

The honey they produce is neither so unpalatable nor so surfeiting 

as ours, and the wax is so soft, that it is only used for medicinal 

purposes, it bdng never found hard enough to form into candles, as 

in Europe. 

Of insects that receive the name of bees, among us thei^ are 
several, which^ however, differ widely from that industrious social 
race we have been just describing. The Humble-Bee is the largest 
of all this tribe, being as large as the first joint of one's middle 
finger. These ar^ seen in every field, and perched on every flower. 
They build their nest in holes in the ground, of dry leaves mixckl 
with wax and wool, defended with moss from the weather. Each 
humble-bee makes a separate cell, about the size of a small nutmeg, 
wliich is round and hollow, containing the honey in' a bag. Several 
of these cells are joined together, in such a manner that the whole 
appears like a cluster of grapes. The females, which have the 
appearance of wasps, are very few, and their eggs are laid in cells, 
which the rest soon cover over with wax. It is uncertain whetlier 
they have a queen or not ; but there is one much larger than the 
rest, without wings and without hair, and all over black, like 
polished ebony. This goes and views all the works from time to 
time, and enters into the cell, as if it wanted to see whether every 
thing was done right : in the morning the young humble-bees are 
very idle, and seem not at all inclined to labour, till one of the 
largest, about seven o*clock, thrusts half its body from a hole de-/ 
signed for that purpose, and, seated on the top of the nest, beats its 
wings for twenty minutes successively, buzzing the whole time, till 
the whole colony is put in motion. The humble-bees gather honey, 
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as well sA the common bees ; but it is neither so fine nor so good, 
nor the wax so clean or so capable of fusion. 

Besides the bees already mentioned, there are vanous kinds 
<among us, that have much toe appearance of honey-makers, and yet 
make only wax. The Wood-Bee is seen in every garden. It is 
tather larger lihan the common queen-bee ; its body of a bluish- 
black, which is . smooth and shining. It begins to appear at the 
approach of spring, and is seen flying near walls exposed to a sunny 
aspects This bee makes its nest in some piece of wood, which it 
contrives to scoop and hollow for its purpose. This, however, is 
never done in trees that are standing, for the wood it makes choice 
of is half rotten. The holes- are not made directly forward, but 
'turning to one side, and have an opening Kifiicient to admit one's 
middle finger, from whence runs the inner apartment* generally 
twelve or fijPteen inches long. The instruments used in bonng these 
cavities are their teeth : the cavity is usually branched into three or 
four apailments, and in each of'tliese they lay their eggs, to the 
number often or twelve^ each separate and, distinct from the rest. 
The egg is involved in a sort of paste, which serves at once for the 
young animal's protection and nourishment. The grown bees, 
however, feed upon small insects, particularly a Touse of a reddish- 
brown colour, of the size^of a small pin's heaa. 

Mason-Bees make their cells with a sort of mortar, made of eailh, 
which they build against a wall that is exposed to the sun. The 
mortar, which at first is soft, soon becomes as hard as stone, and in 
this their eggs are laid. Each nest contains seven or eight cells, an 
egg in eveiy cell, placed regularly one over the other. If the nest 
remains unhui't, or wants bi^ little* repairs, they maJve use of them 
the year ensuing ; and thus they often serve three or four years 
successively. From the strength of their houses, one would think 
these bees in perfect security, yet none are more exposed than they. 
A worm with very strong teeth is often found to bore into their 
little fortifications, and devour their young. 

The Ground-Bee builds its nest in the earth, wherein they make 
round holes, five or six inches deep, the mouth being narrow, and 
only just sufficient to admit the little inhabitant. It is amusing 
enough to observe the patience and assiduity with which they 
labour. They carry out all the earth, grain by grain, to the mouth 
of the hole, where it forms a little hillock, an Alps compared to the 
power of the artist by which it is raised. Sometimes the walks of a 
garden are found undermined by their labours ; some of the holes 
running directly downward, others horizontally beneath the sur- 
face. They lay up in these cavities provisions for their young, 
which consistof a paste that has the appearance of corn, and is of a 
sweetish taste. 

The Leaf-cutting Bees make their nest and lay tlieir eggs among 
bits of leaves, very artificially placed in boles in the earth, of about 
the length of a tooth-pick case. They make the bits of leaves of a 
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roundish form, and with them line the inside of their habitations. This 
tapestry is still further lined by a reddish kind of paste, somewhat 
sweet or acid. These bees are of various kinds; those that build 
their nests with chesnut leaves are as big as drones, but those of 
the rose tree are smaller than the common bee. 

The Wall-Bees are so called because they make their nest in 
walls, of a kind of silky membrane with which they fill up the 
vacuities between the small stones which form the sides of their 
habitation. Their apartment consists of several cells, placed end 
to end, each in the shape of a woman's thimble. Though the 
web which lines this habitation is thick and warm, yet it is 
transparent and of a whitish colour. This substance is supposed to 
be spun from the animal's body. The males and females are of a 
size, but the former are without a sting. To these varieties of the 
bee kind might be added several others, which are all different in 
nature, but not sufficiently distinguished to excite curiosity. 



CHAPTER HI. 

OF THE WASP. 

However similar many insects may be in appearance, this 
does nqt imply a similitude iu their history. The bee and wasp 
resemble each other very strongly, yet, in examining their, manner 
and their duration, they differ very widely : the bee labours to lay 
up honey, and lives to enjoy the fruits of -its industry ; the wasp 
appears equally assiduous, but only works for posterity, as the 
habitation is scarcely completed when the inhabitant dies. 

The Wasp is well known to be awingeij insect with a sting, to be 
longer in proportion to its bulk than the bee, to be marked with 
brig^ht yellow circles round its body, and to be the most swift and 
active insect of all the fly kind.' On each side of^ the mouth this 
animal is fiirnished with a long tooth, notched like a saw ; and with 
these it is enabled to cut any substance, not omitting meat itself, 
and to carry it to its nest. Wasps live like bees in community, 
and sometimes ten or twelve thousand are found inhabiting a single 
nest. 

Of all other insects the wasp is the most fierce, voracious, and 
most dangerous when enraged. They are seen wherever flesh is 
cutting up, gorging themselves with the spoil, and then flying to 
their nests with their reeking prey. They make war also on every 
other fly, and the spider himself dreads their approaches. 

Every community among bees is composed of females or queens, 

drones or males, and neutral or working bees. Wasps have similar 

. occupations ; the two first are for propagating the species, the last 

for nursing, defending, and supporting the rismg progeny. Among 
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bees, however, there is seldom above a ijueeii or 
)ng wasps there are above two or three hundred. 
Ls soon as the sijininet begins to invigorate the insect tribes, the 
wasps are tlie most of the number, and diligently employed either 
in providing provisions for their nest, il' already made, or m making 
one if the former habitation be too small to receive the increasing 
community. The nest is one of the most curious objects in natural 
history, and contrived almost as nrtiticially asthat of thebees them- 
selves. Their principal care is to seek out a hole that has been 
begun by Home other animal, a field mouee, a rat, or a mole, to 
build their nests in. They sometimes build upon the plain, where 
they are sure of the dryness of their situation, but moat commonly 
on the side of a bank, to avoid the rain or water that would other- 
wise annoy them. When they have chosen a jiroper place, they go 
to work with wonderful assiduity. Their first labour is to enlarge 
and widen the hole, taking away the earth and corrying it oft' to 
some distance. They are perfectly formed for labour, being 
furnished with a trunk above their mouths, two saws on each side, 
which play to the right and left against each other, and nix strong 
muscular legs to support them. They cut the earth into small 
parcels with their saws, and carry it out with their ItfiS or paws. 
This is the work of some days ; and at length the outhne of their 
habitation is formed, making a cavity of about a foot and a half 
every way. While some are working in this manner, others are 
roving the fields to seek out materials for their building. To 
prevent the earth from falling down and crushing their rismg city 
mto ruin, they makea sortof roof with their gluey substance, to 
which they begin to fix the rudiments of their building, working 
from the top downwards, as if they were hanging a bell, which, 
however, at length they close at the bottom. The materials with 
which they build their nests are bits of wood and glue. The wood 
they get where they can, from the rails and posts which they nteet 
wiUi m the fields and elsewhere. These they saw and divide into a 
multitude of smalt fibres of which they take up little bundles in 
their claws, letting fall upon them a few drops ot gluey matter with 
which their bodies are provided, by the help of which thevknead the 
whole composition into a paste, which serves them in tneir future 
building. When they have returned with this to their nest, they 
stick their load of paste on that part where they make their walls 
and partitions ; they tread it close with their teet, and trowel it with 
their trunks, still going backwards as they work. Having repeated 
this operation three or four times, the composition is at length 
flatted out until it becomes a small leaf of a grey colour, much 
finer than paper, and of a pretty jirm texture. 1 his done, the same 
wasp returns to the field to collect a second load of paste, repeat- 
ing the same several times, placing layer upon layer, and strengthen- 
ing every ])urtitioa in proportion to tbe wants or convenience of 
the general tabric. Other working wasps come quickly after to 
repeat tlw same operation, laying more leaves upoii tbe former, t'" 
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hi length, after much toil, they have finished the large roof which 
is to secure them from the tumbling in of the earth. This dome 
being finished, thej- make another entrance to their habitation, 
Resigned either for letting in the warmth of the sun, or for escaping 
in case one door be invaded by plunderers. Certain however it is, 
that by one of these they always enter, by the other they sally forth 
to their toil, each hole being so small that they can pass but one at a 
time. The walls being thus composed, and the whole somewhat of 
the shape of a pear, they labour at their cells, which they compose 
of the same paper-like substance that goes to the formation of the 
outside works. Their combs differ from those of bees, not less in 
the composition than the position which they are always seen to 
obtain. The honey-comb of the bee is edgeways with respect to 
the hive ; that of the wasp is flat, and the mouth of every cell opens 
downwards. Thus is their habitation contrived, story above story, 
supported by several rows of pillars, which give firmness to the 
whole building, while the upper story is flat roofed, and as smooth 
as the pavement of a room laid with squares of marble. The wasps 
can freely walk upon these stories between the pillars, to do what- 
ever their wants require. The pillars are very hard and compact, 
being larger at each end than in the middle, not much unlike the 
columns of a building. All the cells of the nest are only destined 
for the reception of the young, being replete with neither wax nor 
honey. 

Each cell is, like that of the bee, hexagonal ; but they are of two 
sorts, the one larger, for the production of the male and female 
wasps, the other less, for the reception of the working part of the 
community. When the females are impregnated by the males, 
they lay theii; eggs, one in each cell, and stick it in with a kind of 
gummy inatter to prevent its falling out. From this egg proceeds 
the insect in its worm state, of which the old ones are extremely 
careful, feeding it from time to time till it becomes large, and 
entirely fills up its cell. But the wasp community differs from 
that of the bee in this, that among the latter the working bees take 
the parental duties upon them, whereas among the wasps, the 
females alone are permitted to feed their young, and to nurse their 
rising progeny. For this purpose, the female waits with great 
patience till the working wasps have brought in their provisions, 
which she takes from them, and cuts into pieces. She then goes 
with great composure from cell to cell, and feeds every young one 
with her mouth. When the young worms have come to a certain 
size, they leave oft* eating, and begin to spin a very fine silk, fixing 
the first end to the entrance of the cell ; then turning their heads 
first on one side, then on the other, they fix the thread to different 
parts, and thus they make a sort of a door which serves to close up 
the mouth of the cell. After this they divest themselves of their 
skins after the. usual mode of transformation; the aurelia by 
degrees begins to emancipatie itself from its shell ; by little and 
Vol. m.—No. XIX. T 
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liltk' it tliruata out its legs antl wings, and insensibly acquires the 
colour and shape of its parent. 

The wasp thus formed and prepared for depredation, becomes a 
bold, troublesome, aod ditii^eious insect : there are no dangers 
which it will not encounter in pursuit of its prey, and nothing 
seems to satiate its gluttony. Though it can gather no honey of its 
own, no animal is more fond of sweets. Foi' this purpose, it will 
pursue the bee and the humble-bee, destroy them with its sting, 
and then plunder them of their honey-bag, with which it flies 
triumphantly loaded to its nest to reeale its young. Wasps are 
ever fond oF making their nests in the neighbournood of bees, 
merely to have an opportunity of robbing their hives and feasting 
on the Bjioil, Yet the bees are not found always patiently sub- 
missive to their tyranny, but fierce battles are sometimes seen to 
eusue, in which the bees make up by conduct aud numbers what 
they want in personal prowess. When there is no honey to be had, 
they seek for the best and sweetest fruits, and they are never 
mistaken in their choice. From the garden thev fly to the city, to 
the grocers' shops and butchers' shambles. Ttey will sometimes 
carrj- off bits of flesh half as big as themselves, with which they fly 
to tlieir nest for the nourishment of their brood. Those who cannot 
drive them oway, lay for them a piece of ox's liver, which being 
without fibres, they prefer to other flesh ; aud wherever they ate 
found, all other flies are seen to desert the place immediately. 
Such is the dread with which these little animals impress all the 
rest of tlie insect tribes, which they seize and devour without meter, 
that they vanish at their approach. Wherever they fly, like the 
eagle or the falcon, they form a desert in the air around them. In 
this manner the summer is passed in plundering the neighbourhood, 
iind rearing up their young ; every day adds to their numbers ; and 
from their strength, agility, and iudiserimiuate apijetite for every 
kind of provision, were they as long-lived as the bee, they would 
soon swarm upon the face of nature, and become the most no.tious 
plague of man ; but providentially their lives are measured to thdr 
mischief, and they livebuta single season. 

While the suipmer Jieats contiRue> they are bold, voracious, and 
enterprising; but as tfie sun withdraws, it seems to rob them of 
their courage and activity. In proportion as the cold increases, 
they are seen to become more domestic ; they seldom leave the 
nest, they make but short adventures fromhonje, they flutter about 
in the noon-day heats, and soon after return cnilled and feeble. 

As their calamities increase, new passions soon b^in to take 
place : the care for posterity no longer continues, and as the parents 
are no longer able to provide their growing progeny a supply, they 
take the barbarous resolution of sacrificing them all to the necessity 
of the times. In this maimer, like a garrison uptin short allow- 
ance, all the useless hands are destroyed ; the young worms, which 
a littie before they fed and protected with so much assiduity, are 
now butcheredand draped (rom their cells. As the cold increases. 
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they no longer find suflicient waimth in their nests, which grow 
hateful to them, and they fl^- to seek it in the comers of houses, and 
places that receive an artificial heat. But the winter is still insup- 
portable, and, before the new year begins, they wither and die ; the 
working^ wasps first,- the males soon following, and many of the 
females suffer in the general calamity. In every nest, however, one 
or two females survive the winter, and having been impregnated by 
the male during the preceding season, she begins in spring to lay 
her eggs in a little hole of her own contrivance. This bundle of 
eggs, which is clustered together like grapes, soon produces two 
worms, which the female takes proper precaution to defend and 
supply, and these when hatched soon give assistance to the female, 
w1m> is employed in hatching two more ; these also gathering 
strength, extricate themselves out of the web that enclosed them, 
and become likewise assistants to their mother ; fifteen days after, 
two more make their appearance : thus is the community every day 
increasing, while the female lays in every cell, first a male and then 
a fenmle. These soon after become breeders in turn, till, from a 
single female, ten thousand wasps are seen produced before the 
month of June. After the female has thus produced her progeny, 
which are distributed in different districts, they assemble from all 
parts, in the middle of summer, and provide for themselves the 
large and commodious habitation which has been described above* 

Such is the history of the social wasp ; but, as among bees, so 
^80 among these insects, there are various tribes that live in soli* 
tude; these lay their eggs in a hole for the purpose, and the 
parent dies long before the birth of its offspring. In the principal 
species of the Solitary Wasps, the insect is smaller than the working 
wasp of the social kind. The filament, by which the corslet is^ 
joined to the body, is longer and more distinctly seen, and the 
whole colour of the insect is blacker than in the ordinary kinds. 
But it is not their figure, but the manners of this extraordinary in- 
sect, that claim our principal regard. 

From the end of May to «the beginning of July, this wasp is 
seen most diligently employed. The whole purpose of its life 
seems to be in contriving and fitting up a commodious apartment for 
its youn^ one, which is not to succeed it till the year ensuing. For 
this end it is employed, with unwearied assiduity, in boring a hole 
into the finest earth some inches deep, but not much wider uian the 
diameter of its own body. This is but a gallery leading to a wider 
apartment, destined for the convenient lodgment of its young. As 
it always chooses a gravelly soil to work in, and where the earth is 
almost as hard as stone itself, the digging and hollowing this apart- 
ment is an enterprise of no small labour. For effecting its opera- 
tions, this insect is furnished with two teeth, which are strong and 
firm, but not sufficiently hard to penetrate the substance through 
which it is resolved to make its way": in order therefore to soften 
that earth whieh it is unable to pierce, it is furnished with a gummy 
liquor, which it emits upon tjaie place, and which renders it move 
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easily separable from the rest ; aiid the whole becoming a kind of 
soft paste, is removed to the mouth of the habitation. The animals 
provision of liquor in these operations is however soon exhausted ; 
and it is then seen taking up water either from some neighbouring 
flower or stream, in order to supply the deficiency. 

At length, after much toil, a hole some inches deep is formed, at 
the bottom of which is a large cavity ; and to this no other hostile 
insect would venture to find its way, from the length and the 
narrowness of the defile through which it would be obliged to pass. 
In tjiis the solitary wasp lays its egg, which is destined to continue 
the species ; there the nascent animal is to continue for ^bove nine 
months, unattended and immured, and at first appearance the most 
helpless insect of the creation. But when we come to examine, new 
> wonders offer ; no other insect can boast so copiously luxurious a 
provision, or such confirmed security. 

As soon as the mother-wasp has deposited her egg at the bottom 
of the hole, her next care is to furnish it with a supply of provisions, 
whi'ch.may be offered to the young insect as soon as it leaves the 
egg. To this end she procures a number of little green worms, 
generally from eight to twelve, and these are to serve as food for the 
young one the instant it awakens into life. When this supply is regu- 
lai;ly arranged and laid in, the old one then, with as much assiduity 
as it before worked out its hole, now closes the mouth of the passage ; 
and thus leaving its young one immured iii perfect security, and in 
a copious supply of animal food, she dies satisfied with ha>dng pro* 
vided for a future progen5\ 

When the young one leaves the egg it is scarcely visible, and is 
seen immured' among a number of insects, infinitely larger than 
itself, ranged in proper order around it, which, however, give it no 
manner of apprehension. Whether the parent, when she laid in 
the insect provision, contrived to disable the worms from resistance, 
or whether they are at first incapable of any, is not known. 
Certain it is, that the young glutton feasts upon the living spoil 
without any controul : his game lies at hand, and he devours one 
after the other as the calls of appetite incite him. The life of the 
youflg animal is therefore spent in the most luxurious manner, till 
its whole stock of worms is exhausted, and then the time of its 
transformation begins tC) approach ; and then spinning a silken 
web, it continues fixed in its cell till the sun calls it from its dark 
abode the ensuing summer. 

The wasps of Europe are very miscliievous, yet they are inno- 
cence itself when compared to those of the tropical climates, 
where all the insect tribes are not only numerous, but large, 
voracious, and formidable. Those of the West Indies are thicker, 
and twice. as long as the common bee ; thej- are of a grey colour, 
striped with yellow, and armed with a very dangerous sting. They 
make tlijeir cells in the manner of a honey-comb, in which the young 
ones are hatched and bred. They generally hang their nests by 
threads, composed of the same substance with the cells, to th« 
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branches of trees, and the eaves of houses. They are seen every- 
where in great abundance, descending like fruit, pai:ticularry pears, 
of which shape they are, and as large as one's head. The inside is 
divided into three round stories, full of cells, each hexagonal, like 
those of a honey-comb. In some of the islands, these insects are so 
very numerous that their nests are stuck up in this manner scarcely 
two feet asunder, and the inhabitants are in continual apprehension 
from their accidental resentment. It sometimes happens that no 
precautions can prevent their attacks, and the pain of their sting is 
almost insupportable. Those who have felt it think it more 
terrible than even that of a scorpion ; the whole visage swells, and 
the features are so disfigured that a person js scarcely known by his 
most intimate acquaintance. 



CHAPTER IV. 

OF THE ICHNEUMON FLY. 



Every rank of insects, how voracious soever, have enemies that 
are terrible to them, and that revenge upon them the injuries done 
upon the rest of the animated creation. The wasp, as we have seen, 
is very troublesome to man, and very formidable to the insect tribe ; 
but tihe Ichneumon Fly (of which there are many varieties) fears not 
the wasp itself; it enters its retreats, plunders its habitations, and 
takes possession of that cell for its own young, which the wasp had 
laboriously built for a dearer posterity. 

Though there are many different kinds of this insect, yet the 
most formidable, and that best known, is called the Common 
Ichneumon, with four wings, like the bee, a long slender black 
body, and a three-forked tail, consisting of bristles, the two outer- 
most black and the middlemost red. This fly receives its name v 
from the little quadruped which is found to be so destructive to 
the crocodile, as it bears a strong similitude in its courage and 
rapacity. 

Thouffh this instrument is to all appearance slender and feeble, 
yet it is found to be a weapon of great force and enicacy. There is 
scarcely any substance which it will not pierce, and indeed it is 
seldom seen but employed in penetration. This is the weapon of 
defence ; this is employed in destroying its prey ; and, still more, 
by this the animal deposits her eggs wherever she thinks fit to lay 
them. As it is an instrument chieflj^ employed for this purpose, 
the male is unprovided with such a sting, while the female uses it 
with great force and dexterity, brandishing it when caught from 
side to side, and very often wounding those who thought they 
held her with the greatest security. 
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All the flies of this tribe are pvodueed hi the same manner, and 
owe their birth to the destruction of some other insect^ within whose 
body they have been deposited, and ttpon whose vitals they have 
preyed, fill they came to maturity. There is no insect whatever 
Which they will not attack, in order to leave their fatal present in 
its body ; the caterpillar^ the gnat, and even the spider himself, so 
formidable to others, is often ^made the unwilling fosterer of this 
, destructive progeny. 

About the middle of summer, when other insects are found in 
great abundance, the ichneumon is seen flying busily about, and 
seeking, proper objects upon whom to deposit its progeny. 
As there are various kinds of this fly, so they seem to have various 
appetites. Some are found to place their eras within the aurelia 
of some nascent insect, others place them witnin the nest which the 
wasp had curiously contrived for its own young ; and as both are 
produced at the 'same time, the young of the i/:!nneumon not only 
devours the young wasp, but the whole supply of worms which the 
parent had carefully provided for its provision. But the greatest' 
number of the ichneumon tribe are seen settling upon the back of 
the caterpillar, and darting, at difiereht intervals, their stings into 
its body. At every dart they deposit an egg^ while the wounded 
animal seems scarcely. Sensible of the injury it sustains. In liiis 
manner they leave from six to a dozen of their ^gs within the iBiity 
substance of the reptile's body, and then fly oif to commit further 
depredations. In the mean 'time the caterpillar, thus inieparably 
injured, seems to feed as voraciously as before, does not abate of ite 
usual activity, and, to all appearance, seems no way afi*ected by 
the internal enemies that are preparing its destruction in their dark- 
some' abode. But they soon burst from their egg state, and begin 
to prey upon the substance of their prison. As they grow larger, 
they require a greater supply, till at last the animal by whose vitals 
they aVe supported, is no longer able to sustain them, but dies, its 
whole inside being almost eaten away. It often happens, however, 
that it survives their worm state, and then they change into a 
chrysalis enclosed in the caterpillar's body till the time of their 
delivery approaches, when they burst their prisons, and fly away. 
The caterpillar, however, is irreparably destroyed ; it never changes 
into a chrysalis, but dies shortly after, from the injuries it had 
sustained. 

Such is the history of this fly, which, though very terrible to the 
insect tribe, foils not to be of infinite service to mankind. The 
millions which it kills in a single summer are inconceivable ; and 
without such a destroyer the fruits of the earth would only rise to 
furnish a banquet for the insect race, to the exclusion of all the 
nobler ranks of animated nature. " 
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CHAPTER V. 

OF THE ANT. 

Though the number of two-winged flies be very great, and 
the naturalists have taken some pains to describe their characters 
and varieties, yet there is such a similitude in their forms and 
manners,, that in a work like this, one description must serve for all. 
We now, therefore, come to a species of four-winged insects, that 
are femous ft-om all antiquity for their social and industrious habiis, 
that are marked for their spirit of subordination, tliat are offered as 
a pattern of parsimony to the profuse, and of unremitting diligence 
to the sluggard. 

In the experiments, however, which have been more recently made^ 
and the observations which have been taken, much of their boasted 
frugality and precaution seems denied them : the treasures they lay >> 
lip are no longer supposed intended for future provision, ana the 
choice they make in their stores seems no way dictated by wisdom. 
It is indeed somewhat surprising, that almost every writer of ^ 
antiquity should describe this insect as labouring in the summer^ 
and feasting upon the produce during the winter. Perhaps in . 
some of the warmer climates, where the winter is mild^ and of - 
short continuance, this may take place, but in France and Eng- 
land these animals can have no manner of occasion for a supply of 
winter provisions, as they are actually in a state of torpidity during 
that season. 

The Common Ants of Europe are of two or three different 
kinds ; some- red, some black, some with stings, and others without* 
Such as have stings inflict their wounds in that manner; such 
as are unprovided with these weapons of defence, have a power, 
of spurting from their hinder parts an acid pungent liquor, 
which, if it lights upon the skin, inflames and bums it like 
nettles. 

The bbdy of an ant is divided into the head, breast, and belly. 
In the head the eyes are placed, which are entirely black, and 
under the eyes there are two small horns or feelers, composed of 
twelve joints, all covered with a fine silky hair. The mouth is 
furnished with two crooked jaws, which project outwards, in each 
of which are seen incisures, that look like teeth. The breast is 
covered with a fine silky hair, from which project six legs that scrd 
pretty strong and hairy, the extremities of each armed with two 
small claws, which the animal usles in climbing. The belly is more ^ 
reddish than the rest of the body, which is of a brown chestiritt 
colour, shining as glass, and covered with extremely fine hair. 

From such a formation, this animal seems bolder and more 
active from its size, thain any other of the insect tribe, and fears 
not to attack a creature often above ten times its own magnitude. 
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As soon as the winter is past, in the first fine day in April, the 
ant-hill, that before seemed a desert, now swarms with new life, and 
myriads of these insects are seen just awaked from their atinuai 
lethargy, and preparing for the pleasures and fatigues of the season. 
For the first day they never offer to leave the hill, which may be 
considered as their citadel, but run over every part of it, as if to 
examine its present situation, to observe what injuries it has 
sustained during the rigours of winter,* while they slept, and to 
meditate and settle the labours of the day ensuing. 

At the first display of their forces, none but the wingless tribe 
appears, while those furnished with wings remain at the bottom. 
Th'esc are the working ants that first appear, and that are always 
destitute of wings ; the males and females, that are furnished with . 
four large wings each, are more slow in making their appearance. 

Thus, like bees, tliey are divided into males, females, and the 
neutral or the working tribe. These are easily distinguished from 
each other; the females are much larger than the males, the working 
ants are the smallest of all. The two former have wings, which, 
however, they sometimes are divested of; the latter never have any, 
and upon them are devolved all the labours that tend to the welfare 
of the community. The female also may be distinguished by the 
colour and structure of her breast, which is a little more brown 
than that of the common ant, and a little brighter than that of the 
male. 

In eight or ten days after their first appearance, the labours of 
the hill are in some forwardness ; the males and females are seen 
mixed with the working multitude, and pursued or pursuing each ^ 
other. They seem no way to partake in the common drudgeries of 
the stat6 ; the males pursue the females with great assiduity, and in 
a manner force them to compliance. They remain coupled for 
some time, while the males thus united suffer themselves to be 
drawn along by the will of their partners. 

In the mean time, the working body of the state take no part in 
their pleasures ; they are seen diligently gping from the ant-hill, in 
pursuit of food for themselves and their associates, and of proper 
materials for giving a comfortable retreat to their j^oung, or safety 
to their habitation. In the fields of England, ant-hills are formed 
with but little apparent regularity. In the more southern ]>ro- 
vinces of Europe, they are constructed with wonderful contrivance, 
and offer a sight highly worthy a naturalist's curiosit3% These are 
generally formed in the neighbourhood of some large tree and a 
stream of water. The one is considered by the animals as the 
proper place for getting food ; the other, for supplying them with 
moisture, which they cannot well dispense with. The shape of the 
ant-hill is that of a%ugar-loaf, about three feet high, composed of 
various substances, leaves, bits of wood, sand, earth, bits of gum, 
and grains of corn. These are all united into a compact body, per- 

* M^moires pour servir i THistoire des Insectes, par Chai'les de Geer. 
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forated with galleries down to the bottom, and winding ways within 
the body of ithe structure. From this retreat to the water, as well 
as to the tree, in different directions, there are many paths worn by 
constant assiduity, and along the^e the busy insects are seen passing 
and repassing continually : so that from May, or the beginning of 
June, according to the state of the season, they work continually 
till the bad weather comes on. 

The chief employment of the working ants, is in sustaining not 
only the idlers at home, but also finding a sufficiency of food for 
themselves. They live upon various provisions, as well of the vege*' 
table as the animal kind. Small insects they will kill and devout ; 
sweets of all kinds they are particularly fond of. They seldom, 
however, think of their community, till they themselves are first 
satiated. Having found a juicy fruit, they swallow what they can, 
and. then, tearing it in pieces, carry home their load. If they meet 
with an insect above their match, several of them will fall upon 
it at once, and having mangled it, each will carry off a part of the 
spoil. If they meet m their excursions any thing that is too heavy 
for one to bear, and yet which they are unable to divide, several of 
them will endeavour to force il along, some dragging and others 
pushing. . If any one of them happens to make a lucky dis- 
covery, it will immediately give advice to others, and then at 
once the whole republic will put themselves in motion. If in those 
struggles one of them happen to be killed, some kind survivor will 
carry him off to a great distance, to prevent the obstructions his 
body may give to the general spirit of industry. 

But wnile they are thus employed in supporting the state, in 
feeding abroad, and carrying in provisions to those that continue at 
home, they are not unmindful of posterity. After a fe\^ days of 
fine weather^ the female ants begin to lay their eggs, and those are 
as assiduously watched and protected by the working ants, who 
take upon themselves to supply whatever is wanting to the nascent 
animal's convenience of necessity. They are carried, as soon as 
laid, to the safest situation, at the bottom of their hill, where they 
are carefully defended fromv cold and moisture. We are hot to 
suppose, that those white substances which we so plentifully find 
in every ant-hill, are the eggs as newly laid. On the contrary, the 
ant's egg is so very small, that, though laid upon a black ground, it 
can scarcely be discerned. The little white bodies we see are the 
young animals in their maggot state, endued with life, long since 
freed from the egg^ and often involved in a cone, which it has spun 
Tound itself, like the silk- worm. The real egg, when laid, if viewed 
through a microscope, appears smooth, polished, and shining, while 
the maggot is seen composed of twelve rings, and is often larger 
than the ant itself. 

It is impossible to express the fond attachment which the work- . 
ing ants show to their rising progeny. In cold weather they take 
them in their moutbs, but without offering tbem the smallest 
injury, t-» the very depths of their habitation, where they are less 
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subject to tlie severity of the schboii. In u line day they remove 
them with the same care neattr the surface, where tlieir maturity 
mfty be assisted by the warn) beams of the sun. If a formidable 
enemy ahould come to batter down their whole habitation, and 
crush them by thousands in the ruin, yet these wonderful insecta, 
Btill mindful of their parental duties, raake it th»r tirst care to save 
their offcpring. They are seen running wildly about, and different 
ways, each loaded with a young one, often bige;er than the insect 
that supports it. " 1 have kept," says StrafUmerdam, " several of 
the working ants in my closet with their young, in a glass filled with 
earth. I took pleasure in observing, that in proportion as the earth 
dried on the sur&ce, they dug deeper and deeper to deposit their 
eggs ;■ and when I poured water th«reon, it was surprising to see 
with what care, affection, and diligence, they laljoured to put their 
brood in safety in the driest place. I have seen also, that when 
water has been wanting for several days, and when the earth was 
moistened after it a little, they immediately carried their young ones 
to have a share, who seemed to enjoy and suck the moisture." 

When the young maggot comes to its full growth, the breast 
swells insensibly, it casts its skin, and loses all motion. All the 
members which were hidden before, then begin to appear ; an aurelia 
is formed, which represents very distinctly all the parts of the 
animal, though they are yet without motion, and as it were wrapped 
up in swaddling clothes. When at length the little insect has 

Eassed through all its changes, and acquireJd its proper maturity, it 
ursts this last skin, to assume the form it is to retain ever after. 
Yet this is not done by the efforts of the little animal alone, for the 
old ones very assiduously break open, with their teeth, the covering 
in which it is enclosed. Without this assistance, the aurelia would 
never be able to get free, as M. de Gecr often found, who tried the 
experiment by leaving the aureliaa to themselves. The old ones not 
only assist them, but know the very precise time for tending their 
assistance ; for if produced too soon, the young ones dies of cold ; 
if retarded too long, it is suffocated in its prison. 

When the female has done laying, and the whole brood is thus 
produced, her labours, as well as that of the male, become unneces- 
sary, and her wings, which she had but a short time before so actively 
employed, drop off. What Ijecomes of her when thus divested of 
her ornaments, is not well known, for she is seen in the cells for 
some weeks after. The males, on the other hand, having no longer 
any occupation at home, make use of those wings with which they 
hare been liirnished by nature, and fly away never to return, or to 
be heard of more. It is probable they perish with the cold, or are 
devoured by the birds, which are particularly fond of this petty prey. 
In the mean time, the working ants having probably deposed 
their queens, and being deserted by the males, that served but to 
clog the community, prepare for the severity of the winter, and bury 
their retreats as deep in the earth as thw conveniently can. It is 
now found that the grains of corn, and other substances with which 
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they ftiniish their bill, are only ikieant as fences to keep off the 
rigours of the weather, not as provisions to support them during its 
continuance. It is found generally to obtain, that every insect that 
lives a year after it is come to its full growth, is obliged to pass four 
or five months without taking any nourishment, and will seem to be 
dead all that time. It would be to no purpose, therefore, . for ants 
to lay up com for the winter, since they lie that time without 
motion, heaped upon each other, and are so fax from eating, that 
they are utterly unable to stir. Thus what authors have dignified 
by the name of a magazine, appears to be no more than a cavity, 
which serves for a common retreat when the weather forces them to 
return to their lethargic state. 

What has- been said with exaggeration of the European ant, is 
however, true, if asserted of those of the tropical climates. They 
build an ant-hill with great contrivance and regularity, they lay up 
provisions, and, as they probably live the whole year, they submit 
themselves to regulations entirely unknown among the ants of 
Europe. 

Those of Africa are of three kinds, the red, the green, and the 
black ; the latter are above an inch long, and in every respect a most 
formidable insect. Their sting produces extreme pain, and their 
depredations are sometimes extremely destructive. They build 
an ant-hill of a very great size, from siis to twelve feet high; 
it is made of viscous clay, and tapers into a pyramidal form. 
*rht^ habitation is constructed with great artifice ; and the cells are 
so numerous and even, that a honey-comb scarce exceeds them in 
number and regularity. 

The inhabitants of this ediBce seem to be under a very strict ite- 
gulatidn. At the slightest warning they will sally forth upon whatever 
disturbs th6m ; and if they have time to arrest their enemy, he is 
sure to find no mercy. Sheep, hens, and even rats, are often de- 
stroyed by these merciless insects, and their flesh devoured to the 
bone. No anatomist in the world can strip a skeleton so cleanly 
as they ; and no animal, how strong soever, when they have once 
^ized upon it, has power to resist them. 

It often happens that these insects quit their retreat in a body, 
and go in quest of adventures. " During my stay,'* says Smith, 
** at Cape Corse Castle, a body of these ants came to pay us a visit 
in our fortification. It was about day-break when the advanced 
guard of this famished crew entered the chapel, where some Negro 
servants were asleep upon the floor. The men were quickly 
atarin^ at the invasion of this unexpected army, and prepared, 
as well Bs they could, for a defence. While the foremost battalion 
of insects had already taken possession of the place, the reiar-guard 
was more than a quarter of a mile distant. The whole ground 
seamed alive, and crawling with unceasing destruction. After 
deliberating a few moments upon what was to be done, it was 
resolved to lay a large train of gunpowder along the path they had 
taken ; by this means millions were blown to pieces^ and the rear- 
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guard pcrceivinsj the destruction of thdr leaders, tliouglit profwr 
iDstantly to ri-tuni, mid makei>ack to their original habitation." 

The order whicli these ants observe seems very extraordinary ; 
"whenever they Sally Tortb, fifty or sixty larger than the rest are seen 
to head the band, and conduct them to their destined prey.- If 
theyhayea fixed spot where their prey continues to resort, thejf then 
form a vaulted gallers', ivhich is Bomctimes a quarter of a mile in 
length, and yet tliey I'iH hollow it out in the space often or twelve 

■" [The Philosophical Transactions for 1781 contain a very cueioub 
and interesting description of the White Ant, written by Mr. 
Sroeathman of Clement's Inn. According to this account, the 
'works of these insects surpass those of the bees, wasps, beavers, 
and other animals, as much at least as those of the most polished 
Ebropean nations excel those of the least ciiltivaled savages. And 
even with regard to man, his greatest workSj the boasted pyramids, 
fell comparatively fer short, even in size alone, of the structures 
raised by these insects. The labourers among them employed in this - 
service are not a quarter of an inch in length ; but the atructnres 
which they erect rise to twelve feet and upwards above the siirfece 
of the earth. The interior construction, and the various members 
and dispositions of the parts of the building, appear greatly to 
exceed any work of human architecture. 

There are three distinct ranksor orders among them, constituting 
n. well regulated community. These are, first, the labourers, 6r 
working insects ; next the soldiers, or fightii^ order, who do no 
Eind of labour, and are about twice as long as the former, and 
equal in bulk to about fifteen of them ; and lastly, the winged or 
perfect insects, which may be called the nobility of the state, for 
iJiev neither labour nor fight, being scarcely capable even of 
self-defence. "These only are capable of being elected kings or 
queens; and nature has so ordered it, that they emigrate within a 
few weeks after they are elevated to this state, and either establish 
new kingdoms, or perish within a day or two," 

The first order, the working insects, are most numerous, being in 
the proportion of one hundred to one of the soldiers. In this state 
they are about a quarter of an inch long, anil twenty-five of them 
weigh about a grain, 80 that they are not so large as some of our ants. 

The second order, or soldiers, have a very diflerent form from the 
labourers, and have been by some authors supposed to be the males, 
and the former neuters ; but they are, in fact, the same insects as 
the foregoing, only they have undergone a change of form, and 
approached one d^ree nearer to the perfect state. They are now 
much larger, beingnalf an inch long, and equal in bulk to fifteen of 
the labourers. 

The third order, or the insect in its perfect state, varies its form 
still more than ever. The head, thorax, and abdomen, differ almost 
entirely from the same parts in the labourers and soldiers; and, 
besides this, the animal is now furnished witli four fine large 
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browiiish transparent wings, with which it is at the time of 
emigration to wing its way in search of a new settlement. It differs. 
so much from the other two, that they have not hitherto been 
supposed to belong to the same community. In fact, they are not 
to be discovered in the nest till the approach of the rainy season, 
when they undergo the last change, which is preparative to the 
formation of new colonies. They are equal in bulk to two soldiers 
and about thirty labourers ; and by means of the wings with which 
they are furnished, they roam about for a few hours, at the end of 
which time they lose their wings, and become the prey of^ 
innumerable birds, reptiles and insects, while probably not a pair 
out of many million get into a place of safety, and lay the 
foundation of a new community. In this state many fall into 
neighbouring waters, and are eaten with avidity by the Africans. 
. The few fortunate pairs who happen to survive this annual 
^inassacre and destruction, are represented as being casually found 
by some of the labourers that are continually running about on 
the surface of the ground, and then elected kings ana queens of 
new states. By these industrious creatures the king and queen 
elect are immediately protected from their innumerable enemies, by 
being enclosed in a chamber of clay. Their " voluntary subjects" 
then busy themselves in constructing wooden nurseries, or apart- 
ments entirely composed of wooden materials, seemingly joined 
together with gums. Into these they afterwards carry the eggs 
produced from the queen, lodging them there as fast as they can 
obtain them from her. 

Aher impregnation, a very Extraordinary change begins to take 
•place in her person, or rather in her abdomen only. It gradually 
increases in bulk, and at length becomes of such an enormous 
size as to exceed the rest' of her body nearly two thousand times. 

The eggs, whfch to the number of eight thousand are protruded 
within twenty-four hours, " are instantly taken from her body by 
her attendants (of whom there always are, in the royal chamber and 
* the galleries adjacent, a sufficient jiumber in waiting), and carried 
to the nurseries, which are sometimes four or five feet distant in a 
straight line. Here, after they are hatched, the young are attended 
- and provided with every thing necessary, until they are able to 
shift for themselves, and take their sharfe of the labours of the 

community." 

Many curious and .striking particulars are related of the great 
devastations committed by this powerful community, which con- 
struct roads, or rather covered ways, diverging in all directions 
from the nest, and leading to every object of plunder within their 
reach.] 
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CHAPTER VI. 

OF TH]B BEETLE, AND ITS VARIETIES. 

HiTHBRTO we have been treating of insects with four transparent 
wings, we now come to a tribe with two transparent wings, with cases 
that cover them close while at rest, but which allow them their 
prop^ play when flying. The principal of these are the Beetle, 
the May-Bug, and the Cantharis. These are all bred, like the rest 
«f their order, first from eggs, then they become grubs, then a 
chrysalis in which the future fly is distinctly seen, and lastly the 
animal l^ves its prison, breaking forth as a winged unimal in full 
maturity. 

Of the Beetle there are various kinds ; all, however, concurring 
in one common formation of having cases to their wings,* which are 
the more necessary to those insects, as they often live under the 
supfece of the earth, in holes which they dig out by Iheir own. 
mdustry. These cases prevent the various injuries their real win^ 
might sustain, by rubbing or crushing against the sides of their 
abode. These, though they do not assist flight, yet keep the 
internal wmes clean and even, and produce a loud buzzing noise 
when the animal rises in the air. 

If we examine the formation of all animals of the beetle kind, we 
^ shall find, as in shell-fish, that their bones are placed externally, a^d 
their muscles within. These muscles arje formed very much like those 
of quadrupeds, and are endued with such surprising strength, that, 
bulk for bulk, they are a thousand times stronger than those of a' 
man. The strength of these muscles is of use in digging the 
animal's subterraneous abode, where it is most usually hatched, and 
to which it most frequently returns, even after it becomes a winged 
insect, capable of flying. 

Beside the difference which results from the shape and colour 
of these animals, the size also makes a considerable one ; some 
beetles being not larger than the head of a pin, while others, such 
as the elephant beetle, are as big as one's fist. But the greatest 
difference among them is, that some are produced in a month, and 
in a single season go through all the stages of their existence, while 
others take near four years to their production, and live as winged 
insects a year more. To give the history of all these animals, that 
are bred pretty much in the same way, would be insipid and 
endless ; it will suffice to select one or two from the number, the 
origin of which may sprve as specimens of the rest. I will there- 
fore offer the history of the May-bug to the reader's attention, 
premising, that most other beetles, though not so long-Hved, are 
bred in the same manner. 

The May-bug or Dprr-beetle, as some call it, has, like all the 
rest, a pair of cases to its wings, which are of a reddish-brown 
colour, sprinkled with a whitish dust, which easily comes off. In 
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tome years thar necks are seen covered with a red plate, and in 
others with a black ; these, however, are distinct sorts, and their 
difference is by no means accidental. The fore-legs are very short, 
«nd the better calculated for burrowing in the ground, where this 
insect makes its retreat* It is well known for its evening buzz to 
children, but still more formidably introduced to the acquaintanoe 
of husbandmen and gardeners ; for in some seasons it has been 
found to swarm in such pumbers, as to eat up ev^ry vegetable 
production. 

The two sexes in the May-bug, are easily disiinguished from 
each other, by the superior length of the tufts at the end of the 
horns in the male. They begin to copulate in summer, and at timt 
season they are seen joined together for a considerable time. The 
female bemg impregnated, quickly falls to boring a hole in the 
ground^ where to deposit her burden. This is generally about half 
a foot deep, and in it she places her eggs, which are of an obl<»ig 
shape, with great regularity, one by the other. They are of a 
bright yellow colour, and no way wrapped up in a common covering, 
as some have imagined. When the female is lightened of her 
burden, she again ascends from her hole, to live as before, upon 
leaves and vegetables, to buzz in the summer evening, and to lie nid ''^ 
among the branches of trees in the heat of the day. 
, In about three oionths after these eggs have been thus deposited 
in the earth, the contained insect begins to break its shell, and a small 
grub or maggot crawls forth, and feeds upon the roots of whatever 
vegetable it happens to be nearest All substances of this kind 
seem equally grateful ; yet it is probable the inother insect has a 
choice among what kind of vegetables she shall deposit her young* 
In this manner these voracious creatures continue in the worm state, 
for more than three years, devouring the roots of every plant they 
approach, and making their way under ground, in quest of food, 
with great dispatch and facility. At length they grow to about the 
»ze of a walnut, being a great thick white maggot with a red head, 
whidi is seen most frequently in new-turned earth, and which is 
so eagerly sought after by birds of every species. When largest, 
they are found an inth and a half long, of a whitish-yellow colour,' 
with a body consisting of twelve segments or joints, on each " 
side of which there are nine breathing holes, and three red 
feet. The head is large in proportion to the body, of a reddish 
colour, with a pincer. before, and a semi-circular lip, with which 
it cuts the roots of plants and sucks out their moisture. As 
this insect lives entirely under ground, it has no occasion for 
eyes, and accordingly it is found to have none ; but is furnished 
with two feelers, which, like the crutch of a blind man, serves to 
direct its motions. Such is the form of- this animal, that lives'for 
years in the worm state under ground, still voracious, and every 
year changing its skin. 

It is not till the end of the fourth year that this extraordinary 
insect prepares to anerge from its subterraneous abode, and even 
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this is not effected but by a tedious preparation. About the latter 
end of autumn, the grub begins^ to perceive the approach of its 
transformation ; it then buries itself deeper and deeper in the earth, 
sometimes six feet beneath the surfece, and there ibrms itself 
a capacious apartment, the walls of which it renders very smooth 
and shining, by the excretions of its body. Its abode being thus 
formed, it begins soon after to shorten itself, to swell, and to bunt 
its last skin, m order to assume the form of a chrysalis. This, in 
the beginning, appears of a yellowish colour, which heightens by 
degrees, till at last it is seen nearly red. Its exterior form plainly 
discovers all the vestiges of the future winged insect, all the fore 
parts being distinctly seen, while behind the animal seems as if 
wrapped in swaddling clothes. 

The young May-bug continues in this state for about three 
months longer, and it is not till the beginning of January that the 
aurelia divests itself of all its impediments, and becomes a winged 
insect, completely formed. Yet still the animal is far from attain- 
ing its natural strength, health, and appetite. It undergoes a kind 
of infant imbecility ; and, unlike most other insects, that the instant 
they become flies are arrived at their state of iiill perfection, the 
May-bug continues feeble and sickly. Its colour is much brighter 
than in the perfect animal ; all its parts are soft^ and its voracious 
nature seems for a while to have entirely forsaken it. As the ani- 
mal is very often found in this state, it is supposed, by those 
unacquainted with its real history, that the old ones, of the former 
season, have buried themselves for the winter, in order to .revisit the 
sun the ensuing summer. But the fact is, the old one never sur- 
vives the season, but dies, like all the other winged tribe of insects, 
from the severity of cold in winter. 

About the latter end of May, these insects, after havhig lived for 
four years under ground, burst from the earth, when the first mild 
evening invites them abroad. They are at that time seen rising 
from their long imprisonment, from living only upon roots, and 
imbibing only the moisture of the earth, to visit the mildness of the 
summer air, to choose the sweetest vegetables for their banquet, 
and to drink the dew of the evening. Wherever an attentive 
observer then walks abroad, he will see them bursting up before 
him in his pathway, like ghosts on a theatre. He will see every 
part of the earth, that had its surface beaten into hardness, perfo- 
rated by their egression. When the season is favourable for them, 
they are seen by myriads buzzing along, hitting against every 
object that intercepts their flight. The mid-day sun, however, 
seems too powei-ful for their constitutions ; they then lurk under 
the leaves and branches of some shady tree, but the willow seems 
particularly their most favourite food ; there they lurk in clusters, 
and seldom quit the tree till they have devoured all its verdure. Ih 
those seasons which are favourable to their propagation, they are 
seen in an evening as thick as flakes of snow, and hittinc against 
every object with a sort of capricious blindness. Their duration. 
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lid^Wiver, is but shoi't, as they never survive the seasoif. They 
begin to join shortly after they have been let loose from their prison ; 
and when the female is impregnated, she cautiously bores a hole iit 
the ground with an instrument fitted for that purpose which she is 
furnished with at the tail, and there deposits her eggs, generally to 
the number of threescore. If the season and the soil be adapted to 
their propagation^ these soon multiply as already described, and go 
through the noxious stages of their contemptible existence. This 
insect, however, in its worm state, though prejudicial to man^ 
_makes one of the chief repasts of the feathered tribe, and is generally, 
the first nourishment with which they supply their young. Rooks 
and hogs are particularly fond of these worms, and devour them in 
great numbers. The inhabitants of the county of Norfolk some 
time since went into the practice of destroying their rookeries ; but 
in proportion as they destroyed one plague, they were pestered 
with a greater, and these insects multiplied in such an amazing 
abundance, as to destroy not only the verdure of the fields, but 
even the roots of vegetables not yet shot forth. One farm in par- 
ticular was so injured by them in the year 1751, that the occupier 
was not able to pay his rent; and the landlord was not only content 
to lose his income for that year, but also gave money for the 
support of the farmer and his family. In Ireland they suffered 
so much by these insects, that they came to a resolution of setting 
fire to a wood of some miles in extent, to prevent their mischievous 
propagation. 

Of all the beetle kind, this is the most numerous, and therefore 
deserves the chief attention of history. The numerous varieties of 
other kinds might repay the curiosity of the diligent observer, but 
we must be content in general (o observe, that in the great outlines 
of their history they resemble those of which we have just been 
giving a description : Like them, all other beetles are brea from the 
egg, which is deposited in the ground, or sometimes, though 
seldom, in the barks of trees ; they change into a worm ; they 
subsist in that state by living upon the roots of vegetables, or the - 
succulent parts of the bark round them. They generally live a 
year at least before they change into an aurelia ; in that state they 
are not entirely motionless, nor entirely swaddled up without 
form. 

..It would be tedious and endless to give a description of all, and 
yet k would be an unpardonable omission not to mention the parti- 
cularities of some beetles, which are singular either from their size, 
their manners, or their formation. That beetle which the Ame- 
ricans call the tumble-dung, particularly demands our attention ; 
it is all over of a dusky black, rounder than those animals are 
generally found to be, and so strong, though not much larger than 
the common black beetle, that if one of them be put under a 
brass candlestick, it will cause it to move backwards and forwards 
as if it were by an invisible hand, to the admiration of those who are 
not accustomed to the sight. But this strength is given it for much 
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more useful parposes than those of exciting human curiosity, for 
there is no creature more laborious either in seeking subsistence, or 
in providing a proper retreat for its young. Tney are endowed 
with sagacify to discover subsistence by their excellent smell ing,v 
which directs them in flights to excrements just &llen from man or 
, beastSy on which they instantly drop, and fall unanimously to work 
in forming round balls or pellets thereof, in the middle of which 
they lay an egg. These pellets in September they convey three 
feet deep in the earth, where they lie tUl the approach of spring, 
when the eggs are hatched^^ the nests burst, and the insects find 
their way out of the earth. They assist each other with indefati- 
gable inoustry in rolling these globular pellets to the place where 
Siey are to be buried. This they are to perform with the tail fore- 
most, by raising up their hinder part, and shoving along the ball 
with their hind feet. They are always accompanied with other 
beetles of a larger size, and of a more elegant structure and colour. 
The breast of this is covered with a shield of a crimson colour, and 
shining like metal ; the head is of the like colour, mixed with green, 
and on the crown of the head stands a shining black horn, bended 
backwards. These are called the kings of the beetles, but for 
what reason is uncertain, since t^ey partake of the same dirty 
drudgery with the rest. 

The Elephant Beetle is the largest of this kind hitherto known, 
and is found in South America^ particularly Guiana and Surinam, 
as well as about the river Oroonoko. It is of a blacker colour, and. 
the whole body is covered: with a very hard shell, full as thick and 
as strong as that of a small cral>. Its length, from the hinder part to 
the eyes, is almost four inches, and from the same part to the end of 
the proboscis, or trunk , four i nches and three quarters. The transverse 
diameter of the body is two inches and a quarter, and the breadth of 
each elytron, or case for the wings, is an inch and three-tenths. 
The antennae, or feelers, are quite homy ; for which reason the 
proboscis, or trunk, is moveable at its insertion into the head, and 
seems to supply the place of feelers. The horns are eight-tenths 
of an inch long, and terminate in points. The proboscis is an 
inch and a quarter long, and turns upwards, making a crooked 
line, terminating in two horns, each of which is near -a quarter of an 
inch long.; but they are not perforated at the end like the proboscis 
of other insects. ' About four-tenths of an inch above the bead, on 
that side next the body, is a prominence, or small horn, which, if 
the rest of the trunk were away, would cause this part to resemble 
the horn of a rhinoceros. There is indeed a beetle so called, but 
then the horn, or trunk, has no fork at the end, though the lower 
horn resembles this. The feet are all forked at one end, but not 
like lobsters' claws. 

To this class we may also refer the Glow-worm, that little 
animal which makes such a distinguished figure in the descriptions 
of our poets. No two insects can diner more than the male and female 
of this species from eJichother. The male is in every respect a beetle. 
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having' cases to its wings, And rising in the air at pleasure; the 
female, on the contrary, has none, but is entirely a creeping insect, 
and is obliged to wait the approaches of her capricious companion. 
The body of the female has eleven joints, with a shield breast-plkte, 
the shape of which is oval ; the head is placed over this, and is very 
small ; and the three last joints of her l^dy are of a yellowish 
colour : but what distinguishes it from all other animals, at least in 
this part 9f the world, is the shining light which it emits by night, 
and which is slipposed by some philosophers to be an emanation 
which she sends forth to allure the male to her company. Most 
travellers who have gone through sandy countries must well 
remember tjie little shining sparks with which the ditches are studded 
on each side of the road. If incited by cunosity to approach mor^ 
nearly, he will find this light sent forth by the gtow-worm ; if he 
should keep the little animal for some time, its light continues to 
grow paler, and at last appears totally extinct. The manner in 
which the light is produced has hitherto continued inexplicable : it 
18 probable the little animal is supplied with some electrical powers, 
so that by rubbing the joints of its body against each otlier, it thus 
supplies a stream of light, which, if it allures the male, as we are 
told, serves for very useful purposes. 

The Cantharis is of the beetle kind, from whence came cantha- 
rides, well known in the shops by the name of Spanish flies, and for 
their use In blisters. They have feelers like bristles, flexible cases 
to the wings, a breast pretty plain, and the sides of the belly 
wrinkled. Cantharides difler from each other in their size, shape, 
and colour; those used in the shops also do the same. The largest 
in these parts are about an inch long, and as much in circumference, 
hut others are not above three quarters of an inch. Some are of a 
pure azure colour, others of pure gold, and others again have a 
mixture of pure gold and azure colours ; but they are all very 
brilliant and extremely beautiful. These insects, as is well known, 
are of the greatest benefit to mankind, making a parlin many me- 
dicines conducive to human preservation. They are chiefly natives of 
Spain, Italy, and Portugal ; but they are to be met with also about 
Paris in the summer time, upon the leaves of the ash, the poplar, 
and the rose trees, and also among wheat,: and in meadows. It is 
very certain that these insects are fond of ash leaves, insomuch that 
,they will sometimes stnp one of these trees quite bare. Som« 
affirm, that these flies delight in sweet smelling herbs ; and it is very 
certain that they are fond of honey-suckles, lilac, and wild-cherry 
shrubs; but some that have sought after them declare, they n^ver could 
fi nd them on elder trees, nut trees, and among wheat. We are told that 
the country people expect the return of these insects every seven years. 
It is very certain that such a number of these insects have been seen 
together in the air, that they appeared like swarms of bees : and 
,that they have so disagreeable a smell, that it may be perceived a 
great way off", especially about sun-set, though they are not seen at 
that time. This bad smell is a guide for those who make it their 
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business to catch them* When they are catight, they dry them, 
after which they are so light, that fifty will hardly weigh a drachm. 
Those that gather.them, tie them in a bag, or a piece of linen cloth 
that has been well worn, and then they kill them with the vapours 
of hot vinegar, after which they dry them in the sun, and -keep 
them in boxes. These flies, thus dried, being chemically analyzed, 
yield a great deal of volatile caustic salt, mixed with a little oil, 
phlegm, and earth. Cailtharides are penetrating, corrosive, and, 
applied to the skin, raise blisters, froiti whence proceeds .a great 
deal of serosity. They are made use of both inwardly and out- 
wardly. However, it is somewhat strange that the effect of these 
flies should iall principally upon the urinary passages ; for though 
sbme authors have endeavoured to account for this, we are still m 
thie dark, for all they have said amountis to no more, than that they 
affect these parts in a manner which may be very learnedly describea, 
but very obscurely comprehended. 

An insect of great, though perhaps not equal use in medicine, 
is that which is known by the name of the Kermes. It is produced 
in the excrescence of an oak, called the berry-bearing ilex, and 
appears at first wrapt up in a membranaceous bladder of the size of 
a pea, smooth and shining, of a brownish-red colour, and covei;^ 
with a fine ash-coloured powder. This bag .teems with a 
number of reddish eggs or insects, which being rubbed with 
the fin^rs pour oCit a crimson liquor. It is only met with in warm 
countries in the months of May and June. In the month of April 
this insect becomes of the size and shape of a pea, and its eggs some 
time after burst from the womb, and soon turning worms, run 
about the branches and leaves of the tree. They are of two sexes, 
and the females have been hitherto described ; but the males are 
very distinct from the former, and are a sort of small flies like gnats, 
with six feet, of which the four forward are short, and the two back- 
ward long, divided into four joints, and armed with three crooked 
nails. There are two feelers on the head a line and a half long, 
which are moveable, streaked, and articulated. The tail, at the 
back part of the body, is half a line long, and forked. The 
whole body is covered with two transparent wings, and they leap 
about in the manner of fleas. The harvest of the kermes is greater 
or less in proportion to the severity of the winter ; and the women 
gather them before sun-rising, tearing them ofl^ with their nails, for 
fear there should be any loss from the hatching of the insects. 
They sprinkle them with vinegar, and lay them in the sun to dry, 
where they acquire a red colour. 

An insect perhaps still more useful than either of the former is 
the Cochineal, which has been variously described by authors. Some 
have supposed it a vegetable excrescence from the tree upon which 
it is found ; some have described it as a louse, some as a bug, and 
some as a beetle. As they appear in our shops when brought from 
America, they are of an irregular shape, convex on one side, and a 
little concave on the other ; but both are mafked with transverse 
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streaks qj* wrinkles. They are of a scarlet colour within, and with- 
out of a blackish red, and sometimes of a white, reddish, or ash 
colour, which are accounted the best, and are brought to us from 
Mexico. The cochineal insect is of an oval form, of the size of a 
small pea, with six feet, and a snout or trunk. It brings forth its 
young alive, and is nourished by sucking the juice of the plant. 
Its body consists of several rings, and when it is once fixed on the 
plant it continues immoveable, being subject to no change. Some 
pretend there are two sorts, the one domestic, which is best, and the 
other wild, that is of a vivid colour ; however, they appear to be 
the same, only with this difference, that the wild feeds upon uncul- 
tivated trees, without any assistance, whereas the domestic is care- 
fully, at a stated season, removed to cultivated trees, where it feeds 
upon a purer juice. Those who take care of these insects place 
them on the prickly pear-filant in a certain order, and ' are very 
industrious in defending them from other insects, for if any other 
kind come among them, they take care to brush them off with foxes 
tails. Towards the end of the year, when the rains and cold 
weather are coming on, which are fatal to these insects, they take off 
the leaves or branches covered with cochineal, that have not attained 
their utmost degree of perfection, and keep them in they: houses 
till winter is past. These leaves are very thick and juicy, and 
supply them with sufficient nourishment while they remain within 
doors. When the milder weather returns, and these animals are 
about to exclude their young, the natives make them nests, like 
those of birds, but less, of tree-moss, or soft hay, or the down of 
cocoa nuts, placing twelve in every nest. These they fix on the 
thorns of the prickly pear-plant, and in three or four days' time 
they bring forth their young, which leave their nests in a few days, 
and creep upon the branches of the plant, till they find a proper 
place to rest on, and take in their nourv^ment, and until the 
females are fecundated by the males, wbicli, as in the former tribe, 
differ very widely from the females, being winged insects, whereas 
the others only creep, and are at most stationary. When they are im-- 
pregnated they produce a new offspring, so that the propagattJr has 
a neW harvest thrice a-year. When the native Americans have 
gathered the cochineal, they put them into holes in the ground, 
where they kill them with boiling water, and afterwards dry them 
in the sun, or in an oven, or lay Uiem upon hot plates. From the 
various methods of killing them, arise the different colours which 
they appear in when brought to us. While they are living, they 
seem to be sprinkled over with a white powder, which they lose as 
soon as the boiling water is poured upon them. Those that are 
dried upon hot plates are the blackest. What we call the cochineal 
are only the female3, for the males are a sort of fly, as already 
observed in the kermes. They are used both for dyeing and medi-. 
cine, and are said to have much the same virtue as the kermes, 
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titfiugh they are now leldom used alone, but are mised with other 
things for the sake of the colour. 

I shallend this account of the beetle tribe, with the history of an 
animal vhich cannot properlj' he ranked under this species, and yet 
which cannot be more methodically ranged under any otlier. This is 
the'insect that forms and resides in the gall-nut, the spoils of which 
are converted to such useful purposes. The Gall Insects are- bred 
in a sort of bodi<;s adhering to a kind of oak in Asia, which differ 
with regard to their colour, size, roughness, ami^othness, and shape, 
and which ne call galls. They are not fruit, as some have imagined, 
but preternnturol tuntours, owing to the wounds given to the buds, 
leaves, and 'twigs of the tree, by d kinij of insects that lay thdr 
eggs within them. This animal is furnished, with an implement, by 
- which the female penetrates into the bark of the tree, or into that 
spot which just begins to hud, and there sheds a drop of corrosive 
nuid into the cavity. Having thus formed a receptacle for her eggs, 
she deposits them in the piece, and dies soon after. The heart of 
the bud bang thus wounded, the circulation of the nutritive juice 
is interrupted, and the Imnentation thereof, with Uie poison injected 
by tlie fly, burns the i»rts adjacent, and then altera the natural 
colour of the plant. The juice or sap, turned back from its natural 
course, extravasales and flows round the egg ; after which it swells 
and dilates by the assistaiice of some bubbles of air, which get 
admission through the .pores of the back, and which run in the 
vessels with the sap. The external coat of this excrescence is dried 
by the air, and grows into a figure which bears some resemblance to 
the bow of au arch, or the roundness of a kernel. This little ball 
receives its nutriment, growth, and vegetation, as the other parts of 
the tree, by alow degrees, and is^hat we call the gall-nut. The 
worm that is hatched under this spacious vault, finds In the 
substance of the ball, which is as yet very tender, a subsistence 
suitable to its nature ; gnaws and digests it till the time comes for 
its transformation to a nymph,' and from that state of existence 
changes into a fly. After this, the insect, perceiving itself duly 
provided with all things requisite, disengages itself soon fromi^ 
confinement, and takes its flight into the open air. The case, how- 
ever, is not similar with respect the gall-nut that grows in autumn. 
The cold weather frequently comes on before the worm is trans* 
formed into a fly, or before Uie fly can pierce through its enclosure. 
The nnt falls with the leaves, and although yon may imagine that 
tiie fly which lies within is lost, yet in reality it is not so ; on the 
contraiy, its being covered up so close, is the means of its preserva- 
tion. Thus it spends the winter in a warm house, where every 
crack and cranny of the nut is well stopped up, and lies buried as 
it were under a heap of leaves, which preserves it from the" injuries 
of the weather. This apartment, however, though so commodious a 
retreat in the winter, is a perfect prison in the spring. The fly, 
roused out of its lethai^ by the first heats, breaks its way through. 
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Hnd ranges where it pleases. A very small aperture is sufficient, 
since at this time the fly is but a diminutive creature. Besides, the 
ringlets whereof its body is composed, dilate, and become pliant in 
the passage. 




CHAPTER Vn. 

OF THE GNAT AND TIPULA. 

There are two insects which entirely resemble each other in 
their form, and yet widely differ in their habits, manners and pro- 
pagation. Those who have seen the Tipula, or Long-legs, and the 
larger kind of Gnat, have most probably mistaken Uie one for the 
other ; they have often accused the Tipula, a harmless insect, of 
depredations made by the gnat, and the innocent have suffered for 
ihe-guilty. Indeed, the differences in their form are so very minute, 
that it often requires the assistance of a microscope to distinguish 
the one from the other : they are both mounted on long legs, both 
furnished with two wings and a slender body ; their heads are large, 
and they seem to be hump-backed ; the chief and only difference 
therefore is, that the tipula wtots a trunk, while the gnat has a 
large one, which it oflen exerts to very mischievous purposes. The 
tipula is a harmless peaceful insect, that offers injury to nothing ; 
the gnat is sanguinary and predaceous, ever seeking out for a place 
in which to bury, its trunk, and pumping up the blood from the 
animal in large quantities. 

The gnat proceeds from a little worm which is usually seen at 
the bottom of standing waters. The manner in which the insect 
lays its eggs is particularly curious : after having laid the proper 
number on the surface of the water, it surrounds them with a kind 
of unctuous matter, which prevents them from sinking ; but at the 
same time fastens them with a thread to the bottom to prevent their 
floating away at the mercy of every breeze, from a jSlace the warmth 
of which is proper for their production, to any other, where the 
water may be too cold, or the animal's enemies too numerous. 
Thus the insects, in their egg state, resemble a buoy which is fixed 
by an anchor. As they come to maturity they sink deeper, and at 
last, when they leave the egg as worms, they creep at the bottom. 
They now make themselves lodgnaents of cement, which they 
fasten to some solid body at the very bottom of the water, 
unless, by ■ accident, they meet with a piece of chalk, which 
being of a soft and pliant nature, gives them an opportunity of 
sinking a retreat for themselves, where nothing but the claws of a 
cray-fisb can possibly molest them. The worm afterwards chants 
its form. It appears with a large head, and a tail invested with 
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hair, and moistened with an oleaginous liquor, whi(;li slie tniikes use 
of as It cork, to susluin lier head in the air, and her tnil in the uater, 
and to transport her from one place to another. When the oil with 
nhii'h her tail is moistened begins to grow dry, she discharges out 
of her mouth an unctuous humour, which she sheds all over her 
tail, by virtue whereof she is enabled to transport herself where she 
pleases, without being either wet or any way incommoded by the 
water. The gnat in her second state is, properly speaking, in her 
form of a nymph, whidi is an introduction or entrance into a new 
life. In the tirat place, she divests herself of her second skin ; in 
the next she resigns her eyes, her antennae, and her tail; in 
short, she actually seems to expire. However, from the spoils 
of the Duipbibious animal, a little winged insect cuts the air, 
whose every part is active to the last degree, and whose whole 
structure is the just object of our admiration. Its little head is 
adorned with a plume of teathers, and its whole body invested with 
scales and hair to secure it from any wet or dust She makes trial 
of the activity of her wings, by rubbing them either against her 
body or her broad side-bags, which keep her in an equibbrium. 
The furbelow, or little border of line feathers, which graces her 
wings, is very curious, and strikes the eye in the most agreeable 
manner. There is nothing, however, of greater importance to the 
gnut than her trunk, "and that weak implement may justly be deemed 
one of nature's master- pieces. It is so very small, that tlie 
extremity of it can scarcely be discerned through the best micro- 
scope that can be procured. That part which is ut first obvious to 
the eye, is nothing but a long scaly sheath under the throat. At 
near the distance of two-thirds of it there is an aperture, through 
whicli the insect darts out four stings, and afterwards retracts them ; 
one of which, however sharp and active it may be, is no more than - 
tite case in which the other three lie concealed, and run in a long 
groove. The sides of these stings are sharpened hke two-edged 
swords ; they are likewise barbed, and have a vast number of 
cutting teeth towards the point, which turns up like a hook, and is 
iine beyond expression. When all these darts are stuck into the 
flesh of animals, sometimes one after another, and sometimes all at 
once, the blood and humours of the adjacent parts must unavoid- 
ably be extravasated, upon which a tumour must consequently 
ensue, the little orifice whereof is closed up by the compression of 
the external air. When the gnat, by the point of her case, which 
she makes use of as a tongue, has tasted any fruit, flesh, or juice, 
that she has found out, if it be a fluid, she sucks it up without 
playing her darts into it ; but in fase she finds the least obstruction 
by any flesh whatever, she exerts her strength, and pierces through 
it, if possibly she can. After this she draws back her stings it.to 
thdr sheath, which she applies to the wound in order to extract, as 
through a reed, the juices which she linds enclosed. This is the 
implement with which the gnat performs her work in the summer, 
for during the winter she has no manner of occasion for it. Then 
she ceases to eat, and spends all that tedious season either in quarries 
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or in caverns, which she abandons at the return of summer, and flies 
about in search after some commodious ford, or standing water, 
where she may produce her progeny, which would be soon washed 
away and lost by the too rapid motion of any running stream. The 
little brood are sometimes so numerous that the very water is 
tinged according to the colour of the species, as green, if they be 
green, and of a sanguine hue, if they be red. 

These are circumstances sufficiently extraordinary in the life of 
this little animal ; but it offers something still more curious in the 
method of its propagation. However similar insects of the gnat 
kind are in their appearance, yet they differ widely from each other 
in the manner in which they are brought forth ; for some are ovipa- 
rous, and are produced from eggs ; some are viviparous, and come 
forth in their most perfect form ; some are males, and unite with the 
female ; some are females, requiring the impregnation of the male ; 
some are of neither sex, yet still produce young, without any copu- 
lation whatsoever. This is one of the strangest discoveries in all 
natural history ! A gnat separated from the rest of its kind, and 
enclosed in a glass vessel, with air sufficient to keep it alive, shall 
produce young, which also, when separated from each other^ shall 
be the parent of a numerous progeny. Thus, down for five or six 
genenitions, do these extraordinary animals propagate without the use 
ofcopulation, without any congress between the male and female, but 
the manner of vegetables, the young bursting from the body of their 
parents, without any previous impregnation. At the sixth genera- 
tion, bowever, their propagation stops ; the gnat no longer pro- 
duces its like from itself alone, but it requires the access of the 
male to give it another succession of fecundity. 

The gnat of Europe gives but little uneasiness ; it is sometimes 
heard to hum about our beds at night, and keeps off the approach 
of sleep by the apprehension it causes ; but it is very different in 
the ill-peopled regions of America, where the waters stagnate, and 
the climate is warm, and where they are produced in multitudes 
beyond expression. The whole air is there filled with clouds of those 
famished insects ; and they are found of all sizes, from six inches 
long to a minuteness that even requires the microscope to have a 
distinct perception of them. The warmth of the mid-day sun is 
too powerful for their constitutions ; but when the evening ap- 
proaches, neither art nor flight can shield the wretched inhabitants 
from their attacks — though millions are destroyed, still millions 
more succeed, and produce unceasing torments. The native 
Indians, who anoint their bodies with oil, and who have from their 
infancy been used to their depredations, find them much less in- 
convenient than those who are newly arrived from Europe ; they 
sleep in their cottages covered all over with thousands of the gnat 
kind upon their bodies, and yet dp not seem to have their slumbers 
interrupted by their cruel <levourers. If a candle happens to be 
lighted in one of those places, a cloud of insects at once light upon 
the flame, and extinguish it ; they are therefore obliged to keep 
their candles in ^lass lanterns — a miserable expedient to prevent an 
unceasing calamity ! 
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PART V. 

HISTORY OF THE ZOOPHYTES. 



CHAPTER I. 

OF ZOOPHYTES IN GENE&AL. 

-W^E now come to the last link in the chain of animated nature ; to 
a class of beings so confined in their, powers, and so defective in 
their /formation, that some historians have been at a loss whether 
to consider them as a superior rank of vegetables, or the humblest 
order of the animated tribe. In order therefore to give them a de- 
nomination agreeable to their exist^nc^, they Y^&ye been ^Ued 21oa- 
phyte% a name implying vegetable nature endued with animal life ; 
and indeed, in some the marks of the' animal are so few, that it is 
difficult to give their place in nature with precision, or to tell 
whether it is a plant or an insect that is the object pf our con* 
sideration. 

Should it be asked what it is that constitutes the difference be- 
tween animal and vegetable life, what it is that lays the line that 
separates those two great kingdoms from each other, it would be 
difficult, perhaps we should find it impossible, to return an answer. 
The power of motion cannot form this distinction, since some 
vegetables are possessed of motion, and many animals are totally 
without it. The sensitive plant has obviously a greater variety of 
motions than the oyster of the pholas. The animal that fills the 
acorn-shell is immovable, and can only close its lid to defend itself 
from external injury, while the flower which goes by the name of 
the fly-trap, seems to close upon the flies that light upon it, and 
that attempt to rifle it of its honey. The animal in this instance 
seems to have scarcely a power of self-defence ; the vegetable not 
only guards its possessions, but seizes upon the robber that would 
venture to invade them. In like manner, -the methods of propa^- 
^ tion give no superiority to the lower rank of animals. On the 
contrary, vegetables are frequently produced more conformably to 
the higher ranks of the creation ; and though some plants are pro- 
duced by cuttings from others, yet the general manner of propa- 
gation is from seeds laid in the womb of the earth, where they are 
hatched into the similitude of the parent plant or flower. But a 
most numerous tribe of animals have lately been discovered, 
. which are propagated by cutting*, and this in so extraordinary a 
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manneil^ that, though the original insect be divided into a thousand 
parts, esLch, however small, shall be formed into an animal, entirely 
resembling that which was at first divided : in this respect, there- 
fore, certain races of animals s^em to fall beneath vegetables, by 
their more imperfect propagation. 

What, therefore, is the distinction between them ? or are the 
orders so intimately blended as that it is impossible to mark the 
boundaries of each ? To me it would seem that all animals are 
possessed of one power, of which vegetables are totally deficient ; 
I mean either the actual ability, or an awkward attempt at self- 
preservation. However vegetables may seem possess^! of this 
important quality, yet it is with them but a mechanical impulse, 
resembling the raising one end of the lever, wheu you depress the 
other : the sensitive plant contracts and hangs its leaves, indeed, 
when touched, but this motion no way contributes to its safety ; the 
fly-trap flower acts entirely in the same manner, and though it 
seems to seize the little animal that comes to annoy it, yet in reality^ 
it only closes mechanically upon it, and this enclosure neither con- 
tributes to its preservation nor its defence. But it is very diflerent 
with insects even of the lowest order : the earth-worm not only 
contracts but hides itself in the earth, and escapes with some share 
of swiftness from its pursuers. The polypus hides its horns; the 
star-fish contracts its arms' upon the appearance even of distant 
dangers : they not only hunt for their food, but provide for their 
safety ; and however imperfectly they may be formed, yet still they 
are in reality placed many degrees above the highest vegetable of 
the earth, and are possess^ed of many animal functions, as well as 
those that are more elaborately performed. 

But though these be superior to plants, they are very far beneath 
their animated fellows of existence. In the class of zoophytes, 
we may place all those animals which may be propagated by 
cuttings ; or in other words, which, if divided into two or more 
parts, each part in time becomes a separate and perfect animal ;' the 
head shoots forth a tail, and on the contrary the tail produces a 
head. Some of these will bear dividing but into two parts, such is 
the earth-worm ; some may be divided into more than two, and of 
this kind are many of the star-fish-; olhers still may be cut into a 
thousand parts, each becoming a perfect animal ; they may be turned 
inside out, like the finger of a glove, they may be moulded into all 
manner of shapes, yet still their vivacious principle remains, still 
every single part becomes perfect in its kind, and after a few days' 
existence exhibits all the arta and industry of its contemptible 
parent ! We 'shall therefore divide zoophytes according to their 
«eveRil degrees of perfection, namely, into Worms, Star-fish, and 
Polypi ; contenting ourselves with a short review of those nauseouis 
and despicable creatures, that excite our curiosity chiefly by their 
imperfections. It must not be concealed, however, that much has 
of late been written on this part of natural history. A new 
mode of animal production could not fail of exciting not only the 
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carioait^, but the ostoDishmeiu of every philosoiilier : niuiiy fouu6, 
theirfavouritepystems totally Qverfhrowo by the discovery ; uiid it was 
. not without a wordy struggle that they gave up what had formerly 
bten their pleasure and their pride. At last, however, conviction 
became too strong for argument ; and u question which owed its 
general spread rather to its novelty than to its importance, was given 
up in lavour ofthe new discovery. 



CHAPTER n, 

-OF WORMS. 

The first in the class of zoophytes are animals of the Worm 
kind, which being entirely destitute of feet trail thanselvea along 
upon the ground, and find themselves a retreat under the earth, 
or in the water. As these, like serpents, have a creeping motion, so 
both in general, go under the common appellation of reptiles ; a 
loathsome, noxious, malignant tribe, to which man by nature, as well 
as by religion, has the Btrongest antipathy. But though worms, 
as| welt as serpents, are mostly without feet, and have been 
doomed to creep along the earth on their bellies, yet, their motions 
are very difFerenL The serpent, as has been said before, having a 
back-bone which it is intapable of contracting, bends its body into 
tlie form of a how, and then shoots forward from the tail ; but it is 
very different with the worm, which has a power of cpntrattiug or 
lenjjthening itself at will. There is a spiral muscle that runs roiMid 
its whole body, from the head to the tail, somewhat resembling a 
wire wound round a walking cane, which, when slipped off, and one 
end extended and held fast, will bring the other nearer to it ; in 
this manner the earth-woim having shot out or extended its body, 
takes hold by the slime of the fore part of its body, aud so con- 
tracts and brings forward the hinder part : in this manner it moves 
onward, not without great effort, but the occasions for its pro- 
gressive motion are few. 

As it is designed for living under the earth, and leading a life of 
obscurity, so it seems tolerably adapted to its situation. Its body 
is armed with small stifTsharp burrs or prickles, which it can erect 
or depresi* at pleasure ; under the skin there lies a slimy juice, to 
be ejected as occassion requires, at certain perforations between the 
rings of the muscles, to lubricate its body, aud &cilitute its 
passage into the earth. Like most other insects, it has breathing- 
holes along the back, adjoining each ring ; but it is without bones, 
without eyes, withoutt«r8,andproperly without feet. It has a mouth, 
and also an alimentary canal, which runs along to the very point of 
the tail. In some worms, however, particularly such as are found 
in the bodies of animals, tliis canal opens towards the middle of the 
belly, at some distance from the tail. The intestines of the earth- 
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worm are always found filled with a very fine earth, which seems 
to be the only nourishment these animals are capable of receiving. 

The animal is entirely without brain, but near the head ik placed 
the heart, which is seen to beat with a very distinct motion, and 
round it are the spermatic vessels, forming a number of little 
globules, containing a milky fluid, which have an opening into the 
belly, not far from the head : they are also often found to contain a 
number of eggs, which are laid in the earth, and are hatched in 
twelve or fourteen days into life by the genial warmth of their 
situation. Like snails, all these animals unite in themselves both 
sexes at once, the reptile that impregnates being impregnated in 
turn : few that walk out but mutst have observed them with their 
heads laid against each other, and so strongly attached that tHey 
suffer themselves to be trod upon. 

When the eggs are laid in the earth, which in about fourteen 
days, as has been said, are hatched into maturity, the young ones 
come forth very small, but perfectly formed, and suffer no change 
during their existence: how long their life continues is not well 
known, but it certainly holds for more than two or three seasons. 
During the winter they bury themselves deeper in the earth, and 
seem in some measure to share the general torpidity of the insect 
tribe. In spring they revive with t)ie rest of nature, and on those 
occasions, a moist or dewy evening brings them forth from their 
retreats, for the universal purposes of continuing their kind. They- 
chiefly live in a light, rich, and fertile soil, moistened by dews or 
accidental showers, but avoid those places where the water is apt to 
lie on the surface of the earth, or where the clay is too stiff for therr 
easy progression under ground. 

Helpless as they are formed, yet they seem very vigilant in 
avoiding those animals that chiefly make them their prey.; in 
particular, the mole, who feeds entirely upon them beneatn the 
surface, and who seldom ventures, from the dimness of its sight, 
into the open air, — ^him they avoid, by darting up from the earth 
the instant they feel the ground move ; and fishermen who are well 
acquainted with this, take them in what numbers they choose, by 
stirring the earth where they expect to find them. They are also 
driven from their retreats under ground by pouring bitter or acrid 
water thereon, such as that water in which green walnutis have been 
steeped, or a ley made of potashes. 

Such is the general outline of the history of these reptiles, 
which, as it should seem, degrades them no way beneath the rank of 
other animals of the insect creation ; but we now come to a part of 
their history which proves the imperfection of their organs, from 
the easiness with which these little machines may be damaged and 
repaired again. It is well known in mechanics, that the finest and 
most complicated instruments are the most easily put out of order, 
and the most difficultly set aright ; the same also obtains in the 
animal machine. Man, the most complicated machine of all others, 
w^iose nerves are more numerous^ and powers of action more 
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various, i> most eoMly destroyed : he is seen to die under wounds 
which a qnadrupM or bird eoiild easily survive; and as we 
(Ies<^«nd gradualljto the lower ranks, the ruder the composition, 
the more difficult it is to disarrrange it. Some animals live without 
their limbs, and often are seen to reproduce them ; some are secQ 
to live without their brain for many weeks tot^etlier ; caterpillars 
continue to increase and grow large, though all their nobler organs 
are entirely destroyed within ; some anmiala continue to exiSt 
though cut in two, their nobler parts preserving life, while the 
others perish that were cut away : but the earth-worm, and all the 
zoophyte tribe, continue to live in separate parts, and one animal, 
by the means of cutting, is divided mto two distinct existences, 
sometimes into a thoustmd. 

There is no phenomenon in all natural history more astonishing 
than this, that man, at pleasure, should have a kind of creative 
power, and out of oue life make two, each completely formed, 
with bU its apparatus and functions ; each with its perceptions, and 
poirers of motion and self-preservatioQ ; each as complete in all 
respects as that from which it derived its ejcistence, and equally 
enjoying the humble gT.-atifi cations of its nature. 

When Des Cartes first started the opinion, thai bnites were 
Otachines, the discovery of this surprising propagation was unknown, 
which might, in some measure, have strengthened his iancifiil 
theoij. What is life, in brutes, he might have said, or where does 
it reside ? In some we find it so diffused, that every part seems to 
maintain a vivacious principle, and the same animal appetin 

gissessed of a thousand distmct irrational souls at the same tmte, 
ut let us not, he would say, give so noble a name to such con- 
temptible powers, but rank the vivifying principle in these with the 
sap that rises in vegetables, or the moisture that contracts a cord,' 
or the heat that puts water into motion ! Nothing, in fact, deserves 
thenaraeof soul, but that which reasons, that which understands, 
and by knowing God, receives the mark of its currency, and is 
minted with the impression of its Creator. 

Such might have been the speculations of this philoapher ; how- 
ever, to leave theory, it will be sufficient to say, that we owe thn 
first discovery of this power of reproduction in animals to Mr. 
Trembley, who first observed it in the polypus ; and, a&xr him, 
Spalanzani and others found it taking place in the earth-worm, the 
sea-worm, and several other ill-formed animals of a like kind, 
which were susceptible of this new mode of propagation. This 
last philosopher has tried several experiments upon the earth-worm, 
many of which succeeded according to his expectation. Every 
earth.worm, however, did not retain the vivacious principle with the 
same obstinacy : some, when cut in two, were entirely destroyed; 
others survived only in the nobler part, and while the head was living 
the tail entirely perished, and a new one was seen to bourgeon from 
theextremity. But what was most surprising of all, in some, particu- 
larly iij the small red-headed earth-worm, both extremities survived 
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the operation ; the head produced a tail, with the anus, the intes- 
tines, the annular muscles, and the prickly beards ; the tail part, on 
the other hand, was seen to shoot forth the nobler organs, and in 
less than the space of three months sent forth a head and heart, with 
all the apparatus and instruments of generation. This part, as 
may easily be supposed, was produced much more slowly than the 
former, a new head taking above three or four months for its com- 
pletion, a new tail being snot forth in less than as many weeks. Thus 
two animals, by dissection, were made out of one, each with their 
separate appetites, each endued with life and motion, and seemingly 
as perfect as that single animal from whence they derived their 
origin. 

What was performed upon the ejirth-worm, was found to obtain 
also in many other of the vermicular species. The sea-worm, the white 
water-worm, and many of those little worms with feelers found at 
the bottom of dirty ditches — in all these the nobler ^organs- Are of 
such little use, that if taken away, the animal does not seem to feel 
the want of them ; it; lives in all its parts, and in every part, and 
by a strange paradox in nature, the most useless and contemptible 
life is of all others the most difficult to destroy. 



CHAPTER III. 

OF THE STAR-FISH. 

The next order of zoophytes is that of the Star-fish, — a 
numerous tribe, shapeless and deformed, assuming at different 
times different appearances. The same animal that now appears 
round like a ball, shortly after flattens as thin as a plate. All of 
this kind are formed of a semi-transparent gelatinous substance, 
covered with a thin membrane, and to an mattentive spectator, 
often appear like a lump of inanimate jelly, floating at random 
upon the surface of the sea, x>t thrown by chance on shore at the 
departure of the tide. But upon a more minute inspection, they 
will be found possessed of life and motion ; they will be found to 
shoot forth their arms in every direction, in order to seize upon such 
insects as are near, and to devour them with great rapacity. Worms, 
the spawn of fish, and even muscles themselves, with their hard 
resisting shell, have been found in the stomachs of these voracious-, 
animals; and what is very extraordinary, though the substapce 
of their own bodies be almost as soft as water, yet they are 
no way injured by swallowing these shells, which are almost of 
a stony hardness. They increase in size as all other animals 
4 do. In summer, when the water of the sea is warmed by the 
heat of the sun, they float upon the surface, and in the dark 
they send forth a kind of shining light resembling that of phos- 
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Icarus. Some liuve given tliese aniiriFils the iisnie of tta-nt^ttlM, 
because they burn the hands of those that touch th<^in, as nettles 
are found to do. They are uften seen fusteiied to the rocks, and to 
the largest sea-ahells, us if to derive their nourishment from them. 
If they be taken and put into sjiirit of wine, they will continue for 
many years entire ; but if they be left to the influence of the air, 
they are, in less than four-nnd-twenty hours, melted down into 
limpid and ofleusive water. 

In all of this species, none are found to possess a vent for their 
excrements, but the same passage by which they devour their food, 
eerves for the ejection of their faeces. . These animals, as was said, 
take sucha vanety of figures, that it is impossible to describe them 
under one determinate shape ; but in general their bodies resemble 
a truncated cone, whose base is applied to the rock to which they are 
found usually attached. Though generally transparent, yet they 
are found of ditferent colours, some incliuing to green, some 
to red, some to white, and some to brown. In some, their 
colours appear ditfused over _the whole surface ; in some, 
they are often streaked, and in others often spotted. They 
are possessed of a very slow progressive motion, and in fine weather 
they are coutinnally seen stretching out and fishing for prey. Many 
of them are possessed of a number of long slender filaments, 
in which they entangle any small animals they happen to approach, 
and thus draw them into their enormous stomachs, which fill the 
whole cavity of their bodies. Thehardershellscontinueforsomeweeks 
undigested ; but at length they undergo a kind of maceration in 
the stomach, and become a purt of tlie substance of the animal 
itself. The indigestible parts are returned by the same aperture 



by which thw were swallowed, and then the ster-fish begini 

These also may be cut in pieces, and every pan wm 
operation ; each becoming a perfect animal, endued 



with its natural rapacity. Of this tribe, the n 
the description of each would be tedious and uninstructing : the 
manners and nature of all ai-e nearly as described ; but I will just 
make mention of one creature, which, though not properly' belong- 
ing to this class, yet is so nearly related, that the passing it m 
silence would be an unpardonable omission. 

Of all other animals, the Cuttle-fish, though in some respects 
superior to this tribe, possesses qualities the most extraordinary, 
it IS about two feet long, covered with a very thin skin, and its 
flesh composed of a gelatinous substance which, however, within- 
side is strengthened by a strong bone, of which great use is made 
by the goldsmiths. It is poss^sed of eight arms, which it extends, 
and which are probably of service to it in fishing for its prey : 
while in life, it is capable of lengthening or contracting these at 
pleasure; but when- dead, they contract and lose their rigidity. 
They feed upon small fish, which they seize with their arms ; and 
they are bred from eggs, which are laid upon the weeds along the 
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' The cuttle-ifisb is^found along many, of the JNmsli of Europe-, 
but are not easily caught, from a contrivance with which they are 
furnished by nature ; this is a black substance, of the colour of 
ink, which is contained in a bladder, generally on the left side of 
the belly, and which is ejected in the manner of an excrement from 
the anus. Whenever, therefore, this fish is pursued, and when it 
finds a difficulty of escaping, it spurts forth a great quantity of 
this black liquor, by which the waters are totally darkened, and 
then it escapes, by lying close at the bottom. In this manner the 
creature finds its safety ; and men find ample cause for admiration, 
from the great variety of stratagems with which creatures are endued 
for their peculiar preservation. 



CHAPTER IV. 

OF THE POLYPUS. 

Those animals which we have described in the last chapter are 
variously deuoniiniated. They have been called the Star-fish, Sea- 
• nettles, and Sea-polypi. This last name has been peculiarly 
ascribed to them by the ancients, because of the number of feelers, 
or feet, of which they are all possessed, and with which they have a 
slow progressive motion ; but the moderns have given the name of 
Polypus to a reptile that lives in fresh water, by no means ^o large 
of^ooservable. These are found at the bottom of wet ditches, or 
atiaphed to the under surface of the broad-leafed plants that grow 
and swim on the waters. The same difference holds between these 
and ^the sea water polypus, as between all the productions of 
the seo, and of the land and the ocean. The marine vegetables and 
animals grow to a monstrous size. The eel, the pike, or the bream 
of fresh waters, is but small ; but in the sea they grow to an 
enormous magnitude. The herbs of the field are at most but a 
few feet high; those of the sea often shoot forth a stalk of a 
hundred. It is so between the polypi of both elements: Those 
of the sea are found from two feet in length to three or four, and 
Pliny has even described one, the arms or which were no less than 
thirty feet long. Those in fresh waters, however, are comparatively 
minute ; at their utmost size, seMom above three parts of an inch 
long, and when gathered up into their usual form, not above a third 
even of those dimensions. 

It was upon these minute animals that the power of dissection 
was first tried in multiplying their numbers. They had been long 
considered as little worthy the attention of observers, and were 
consigned to that neglect in which thousands of minute species of 
insects remain to this very day. It is true, indeed, that Reaumur 
observed, classed, and named them. By contemplating their 
motions, he was enabled distinctly to pronounce on their being of 
the ammal and not of the vegetable kingdom ; and he called them 
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pi, from the great resemblance to those larf;er ones that were 

...tl intheoeean. Still, liowevev, their properties were neglected, 
and their hiijtory unknown. 

Mr. Trembley wns the person to whom we owe the first discovery 
of. the atnazitig properties and powers of this little vivacious 
creature : he divided this class of animals into four difTerent kinds ; 
into those inclining to green, those of a brownish cast, those of a 
flesh colour, and those which he calls the Polype de Panache. The 
difterenccs of structure in these, as also of colour, are observable 
enough ; but the tnanner of their subsisting or seizing their prey, 
and of their progagation, is pretty nearly the same in all. 

Whoever has looked witli care into the bottom of a wet ditch, 
when the water is stagnant, and the sun has been powerful, may 
remember to have seen many little transparent lumps of jelly, 
about the size of a pee, and flatted on one side : such also as have 
examined the under side of the broad-leafed weeds that grow 
on the surface of the water, must ha»'e obser\'ed them studded 
with a number of these tittle jelly-like substances, which were 
probably then disregarded, bcciiuse their nature and history 
were unknown. These little substances, however, were no 
other than living polypi gathered up into a quiescent state, aud 
seemingly inanimate, because either undisturbed, or not excited 
by the calls of appetite to action. When they are seen exerting 
tiietiiselves, they put on a very diflierent appearance from that 
when at rest. To conceive a just idea of tlieir figure, we 
may suppose the firmer of a glove cut off at the bottom ; we may 
suppose also several threads or horns planted round the edge like 
a ihnge. The hollow of this finger will give us an idea of the 
stomach of the animal ; the threads issuing forth from the edges 
may be considered as the arms, or feelers, with which it hunts for 
its prey. Thertriimal, at its greatest extent, is seldom seen above 
an mcliand a half long, but it is much shorter when it is contracted 
and at rest : it is furnished neither with muscles nor rings, and its 
' manner of lengthening or contracting itself more resembles that of 
the snail, than worms or any other insect. The polypus contracts 
itself more or less, in proportion as it is touched, or as the water is 
agitated in which they are seen. Warmth animates them, and 
cold benumbs them, but it requires a degree of cold approaching 
congelation, before they are reduced to perfect inactivity : those of 
an inch have generally their ufjus double, often thrice as long as 
their bodies. The arms, where the animal is not disturbed, and 
the season not unfavourable, are thrown about in various directions, 
in order to seize .and entangle its little prey ; sometimes three or 
four of the arms are thus employed, while the rest are contracted 
like the horns of a snail, within the animal's body. It seems 
capable of giving what length it pleases to these arms ; it contracts 
aud extends them at pleasure, and stretches them only in proportion 
to the remoteness of the object it would seize. 

These animals have a progressive motion, which is performed by 
that power they have of leni^theniiig and contracting themselves at 
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pleasure ; they go from one part of the bottom to another ; they 
mount along the margin of the water, and climb up the side of 
aquatic plants. They often are seen to come to tlie surface of the 
water, where they suspend themselves by their lower end. As they 
advance but very slowly, they employ a great deal of time in every 
action, and bind themselves very strongly to whatever body they 
chance to move upon as they proceed ; their adhesion is voluntaiy, 
and is probably performed in the manner of a cupping-glass applied 
to the body. 

All animals of this kind have a remarkable attachment to tura 
towards the light, and this naturally might induce an inquirer to 
look for their eyes; but however carefully this search has been* 
pursued, and however excellent the microscope with which every 
part was examined, yet nothing of the appearance of this organ was 
found over the whole body ; and it is most probable that, like 
several other insects which hunt their prey by their feeling, these 
creatures are unfurnished with advantages which would be totally 
useless for their support. 

In tlie centre of the arms, as wa&said before, the mouth is placed, 
which the animal can open and shut at pleasure ; and this serves at 
once as a passage for food, and an opening for it after digestion. 
The inward part of the animal's body seems to be one great 
stomach, which is open at both ends ; but the purposes which the 
opening at the bottom serves are hitherto unknown, but certainly 
not for excluding their excrements, for these are ejected at the 
aperture by which they are taken in. If the surface of the body of 
this little creature be examined with a microscope, it will be found 
studded with a number of warts, as also the arms, especially 
when they are contracted ; and these tubercles, as we shall 
presently see, answer a very important purpose. 

If we examine their way of living, we shall find these insects 
chiefly subsisting upon others, much less than themselves, 
particularly a kind of millepedes that live in the water, and a very 
small red worm which they seize with great avidity. In short, no 
insect whatsoever, less than themselves, seems to come amiss to them ; 
their arms, as was said before, serve them as a net would a fisher- 
man, or perhaps more exactly speaking, as a lime-twig does a fowler. 
Wherever their prey. is perceived, which the animal eflects by itd 
feeling, it is sufficient to touch the object it would seize upon, and 
it is Kistened without a power of escaping. The instant one of 
this insect's long arms is laid upon a millepede, the little insect 
sticks without a possibility of retreating. The greater the distance 
at which it is touched, the greater is the ease with which the 
polypus brings the prey to its mouth. If the little object be near, 
though irretrievably caught, it is not without great difficulty that it 
can be brought up to the mouth and swallowed. When the 
polypus is unsupplied with prey, it testifies its hunger by opening 
its mouth; the aperture, however, is so small, that it cannot be 
easily .perceived ; but when, with any of its long arms, it has seized 
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upon it» prey, it then opens the mouth distinctly enough^ and this 
opening is always in proportion to the size of the animal which it 
would swallow ; the lips dilate insensibly by small degrees, and 
adjust themselves precisely to the figure of their prey. Mr. 
Trembley, vho took a pleasure in feeding this useless brood, found 
that they could devour aliments of every kind, fish and flesh, as 
well as insects ; but he owns they did not thrive so well upon beef 
and veal, as tipon the little worms of their own providing. When 
he gave one of these famished reptiles any substance which 
Vas improper to serve for aliment, at first it seized the prey with 
avidity, but after keeping it some time entangled neat the mouth, it 
droppi^ it again with distinguishing nicety. 

When several polypi happen to fall upon the same worm, they 
dispute their common prey with each other. Two of them are oft^ 
seen seizing the same worm at different ends, and dragging it at 
opposite directions with great force. It often happens, that while 
one is swallowing its respective end, the .other is also employed in 
the same manner, and thus they continue swallowing each his part 
until their mouths meet togetner ; they then rest, each for some 
time in this situation, till the worm breaks between them, and each 
goes off with his share. But it often happens that a seemingly 
more dangerous combat ensues when the mouths of both are thus 
joined upon one common prey together ;^ the largest polypus then 
gapes and swallows his antagonist ; but what is very wonderful, 
the animal thus swallowed seems to be rather a gainer by the mis* 
fortune. After it has lain in the conqueror's body for about an 
hour, it issues unhurt, and often in possession of the prey which 
had been the original cause of contention : How happy would it be 
for men, if they had as little to fear from each other ! 

These reptiles continue eating the whole year, except when the 
cold approaches to congelation ; and then, like most others of the 
insect tribe, they feel the general torpor of nature, and all their 
faculties are for two or three months suspended ; but if they abstain 
at one time, they are equally voracious at another, and like snakes, 
ants, and other animals that are torpid in winter, the meal of one 
day suffices them for several months together. In general, how- 
ever, they devour more largely in proportion to their size, and their 
growthjs quick exactly as they are fed ; such as are the best supplied 
soonest acquire the largest size, but they diminish also in their growth 
with the same facility if their food be taken away. 

Such are the moreobvious propertiesof these little animals ; but the 
most wonderful still remain behind — ^their manner of propagation, 
or rather multiplication, has for some years been the astonishment 
of all the leaitied of Europe. They are produced. in as great a 
variety. of manners as every species of vegetable. Some polypi 
are propagated from eggs, as plants are from their seed ; some 
are produced by buds issuing from their bodies, as plants are 
produced bv inoculation ; while all may be multiplied by 
cuttings, and this to a degree of minuteness that exc^s even 
philosophical perseverance. 
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With respect to such of this kind as are hatched from the egg, 
tittle curious can be added, as it is a method of propagation so 
Common to all the tribes of insect nature; but v^ith reeard to such 
as are produced like buds from their parent stem, or like cuttings 
from an original root, their history requires a more detailed expla« 
nation. If a polypus be carefully observed in summer, when these 
animals are chiefly active, and more particularly prepared for 
propagatidn, it would be found to boui^eon forth from different 
parts of its body several lubercles or little knobs, which grow larger, 
and larger every day: after two or three days' inspection, what at^ 
first appeared but a small excrescence t&ikes the figure of a small 
animal, entirely resembling its parent, furnished with feelers, - 
a mouth, and all the apparatus lor seizing and digesting its prey*: 
This little creature every day becomes larger, like the parent, to. 
which it continues attached ; it spreads its arms to seize upon what-: 
ever insect is proper for aliment and devours it for its own particuliEur 
benefit : thus it is possessed of two sources of nourishment—- that 
which it receives ^om the parent by the tail, and that which it 
receives from its own industry by the mouth. The food which, 
these animals teceive often tinctures the whole body, and upon this, 
occasion the parent is often seen communicating a part of its owii 
fluids to that of its progeny that grows upon it ; while, on the con- 
trary, it never receives any tincture from any substance that is 
caught and swallowed by its young. If the 'parent swalldws a red 
worm, which gives a tincture to all its fluids, the young one par- 
takes of the parental colour ; but if the latter should seize upon the 
«ame prey, the parent polypus is no way benefited by the capture 
but all the advantage remains with the young one. 

But we are not to suppose that the parent is capable of pro- 
ducing only one at a time ; several young ones are thus seen at once, 
of different sizes, growing from its body, 'some just budding ibrth, 
others acquiring their perfect form, and others come to sufficient 
maturity, and juSt ready to drop from the original stem to which 
they had been attached for several days. But what is more extraor- 
dinary still, those young ones themselves that continue attached to 
their parent, are seen to bourgeon and propagate their own youn^ 
ones also, each holding the same dependence upon its respective 
parent, and possessed of the same advantages, that have been already 
described in the first connexion. Thus we see a sui^rising chain of 
existence continued, and numbers of animals naturally produced 
without any union of the sexes, or other previous disposition of 
nature. 

This seems to be the most natural way by which these insects are 
multiplied, their production from the egg being not so common ; 
and though some of this kind are found with a little bladder attach- 
ed to their bodies^ which is supposed to be filled with egp which 
afterwards come to maturity, yet the artificial method of propa- 
gating these animals is much more expeditious, uid equally certain : 
it is indifferent whether one of them be cut into ten or ten hundred 
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parts, each becomes as perfect an animal as that which was origi- 
nally divided ; but it must be observed, that the smaller the part 
nhicb i« Bepardted from the rest, the longer it will be in coinin^^ to 
maturitf, or in assuming its perfect fomi. It would be endless to 
recount the many experiments that have been tried upon this 
philosophical prodigy : the animal has been tnisted and turned 
into all manner of shapes ; it has been turned inside out, it liaa 
been cut in every direction ; yet still it continued to move, its parts 
adapted themselves again to each other, and in a short time it be- 
came as voracious and industrious as before. 

Besides these kinds mentioned by Mr. Trembley, there are 
various others which have been lately discovered by the vigilance of 
succeeding observers, and Bome of these so strongly resemble d 
flowering vegetable in their forms, that they have been mistaken by. 
many naturalists for such. Mr. Huehes, the author of the Natural 
History of Barbadoes, has described a species of this animal, but 
has mistaken its nature, and called it a sensitive flowering plant ; he 
observed it to take refuge in the holes of rocks, and, when undi&-' 
turbed, to spread forth a uuniber of ramifications, each terminated 
by a flowery petal, which shrunk at the approach of the hand, and 
withdrew into the hole from whence before it had been seen to issue. 
This plant, however, was no other than an animal of the polypus 
kind, which is not only tcr be found in Barbadoes, but also on ' 
many parts of the coast of Cornwall, and along the shores of the 
Continent. 



CHAPTER V. 

OF THE LYTMDPHYTEH AND SPONGES. 

It is very probable that the animals we see, and are acquainted 
with, bear no manner of proportion to those that are concealed from 
as. Although every leaf and vegetable swarms with animals upon 
land, yet at sea they are still more abundant ; for the ereateat part 
of what would seem vegetables growing theje, are in fact nothing - 
bot the artificial formation of insects, palaces which they have buift 
for thnr own habitation. 

If we examine the bottom of the sei along some shores, and 
particularly at the mouths of several rivers, we shall find it has 
the appearance of a forest of trees under water, millions of plants 
growmg in various directions, with their branches^ entangled in each 
other, and sometimes standing so thick as to obstruct navigation. 
The shores of the Persian Gulf, the whole extent of the Red Sea, 
and the western coasts of America, are so choaked up in many 
places with these coraline substances, that though ships force a 
passage through them, boats and swimmers find it impossible to 
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' make their way. These aquatic groves are formed of difFereat- 
substances, and assume various appearances. The coral plants, ivl 
they are called, sometimes shoot out like trees without leaves in 
winter ; they often spread out a broad surface like a fan, and not 
uncommonly a large bundling head, like a faggot ; sometimes they 
are found to resemble a plant with leaves and flowers, and often the 
antlers of a stag, with great exactness and regularity. In other 
parts of the sea are seen^sponges of various magnitude and ex- 
traordinary appearances, assuming a variety of fantastic forms,, 
like large mushrooms, mitres, fonts, and flower- pots. To an 
attentive spectator these various productions seem entirely of the 
vegetable kind; they seem to have their leaves and their flowers^ 
and have been experimentally known to shoot out branches in the 
compass of a year. Philosophers, therefore, till of late thought 
themselves pretty secure in ascribing these productions to the vege- 
table kingdom ; and Cx)unt Marsigli, who has written very labori- 
ously and learnedly upon the subject, of corals and sponges, has not 
hesitated to xleclare his opinion, that they were plants of the aquatic 
• kind, furnished with flowers and seeds, and endued with a vegeta- • 
tion entTrely resembling that which is found upon land. This 
opinion, however, some time after, began to be shaken by !Rum- 
phius and Jussieu, and at last by the ingenious Mr. Ellis, who, by 
. . a more sagacious and diligent inquiry into nature, put it past 
doubt, that corals and sponges were entirely the work of animals, 
and that, like the honey-comb which ^ was formed by the bee, the 
coral was the work of an infinite number of reptiles of the polypus 
kind, whose united labours were thus capable of filling whole 
tracts of the ocean with those embarrassing tokens of their in- 
dustry. 

If, in our researches after the nature of these plants, we should be 
induced to break off a branch of the coraline substance, and 
observe it carefully, we shall perceive its whole surface, which is 
very rugged and irregular, covered with a mucous fluid, and almost 
in every part studded with little jelly-like drops, which, when 
closely examined, will be found to be no other than reptiles of the 
polypus kind. Tliese have their motions, their arms, their Appetites, 
exactly resembling those described in the last chapter ; but they 
soon expire when taken out of the sea, and our curiosity is at once 
stopped in its career, by the animals ceasing to give any mark of 
their industry : recourse therefore has been had to other expedients, 
' in order to determine the nature of the inlmbitants, as well as tlie 
habitation. 

If a coraline plant be strictly observed while still growing in the 
sea, and the animals upon its surface be not disturbed, either by 
the agitation of the waters or the touch of the observer, the little 
polypi will then be seen in infinite numbers, each issuing from its 
cell, and in some kinds, the head covered with a little shell 
resembling an umbrella, the anns spread abroad in order to seize 
ite prey, while the hinder part still remains attached to its habita- 
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from whence it nevev wholly reiooves. By this time it ii 
ived timt the Dumbi^r of iuhubitants is infinitely greater than 
t first Busipected, and that they are all assiduously employed 
lie Bame pursuits, and that they issue from their respective cells 
-' retire into them at pleasure. Still, however, there are no proofs 
these large branches which the;^ inhabit are entirely the con- 
on of siich feeble and minute animals. But chemistry will 
nd to lend a clue to extricate us from our doubts in this 
tular. Like the shells which are formed by snails, muscles, 
oysters, these coraljne substances effervesce with acids, and 
therefore well be supposed to partake of the same animal 
ire. But Mr. Ellis went still farther, and examined their 
ations just as they were beginning. Observing an oyster-bed^ 
h had been for some time neglectea, he there perceived the first 
iments of a coraline plantation, and tufts of various kinda 
■ting from diflerent parts of this favourable soil. It was upon 
; he tried liis principal experiment. He took out the oysters 
h were thus furnished with coraUues, and placed them in a 
wooden vessel, covering them with sea water. In about an 
he perceived the animals, which before hail been contracted 
landliiig, and had shown no signs of life, expanding themselves 
/ery direction, and appearing employed in their own natural 
manner. Perceiving them therefore in this state, his nest aim was to 
preserve them thus expanded, so as to be permanent objects of * 
curiosity. For this purpose he poured, by slow degrees, an equal 
quantity of boiling water into the vessel of sea water in which tney 
were immersed. He then separated each polypus with pincers from 
its shell, and plunged each separately into small crj'stal vases, 
filled with spirit of wine mixed with water. By this means the 
animal was preserved entire, without having time to contract itseltj 
and he thus perceived a variety of kinds, almost equal to that 
variety of productions which these little animals are seen to form. 
He has been thus able to perceive and describe fifty different kinds, 
each of which is seen to possess its own peculiar mode of construc- 
tion, and to form a coraline that none of the rest can imitate. It ia 
true, indeed, that on every coraline substance there are a number 
of polj-pl found, no way resembling those which are the erecters of 
the building; these may be called a vagabond race of reptiles, that 
are only intruders upon the labours of others, and that take pos- 
session of habitations, which they have neiths art nor power to build 
for themselves. But, in general, the same difierence that subsista 
between the honey-comb of the bee and the paper-like cells of the 
wasp, subsists between the different habitatimia of the coral-making 
polypi. 

With regard to the various forms of these substances, they have 
obtained difFerent names, from the nature of the animal that pro- 
duced them, or the likeness they bear to some well-known object, 
■uch as coralines, fungi-madrepores, spon^, astroites, and kerato- 
phytes. Though these differ extremely m th«r outward appear- 
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anceis, yet they are all formed in the same manner by reptiles of 
various kinds and nature. When examined chemically they dii* 
cover the marks of animal formation ; the corals, as was said^ 
dissolve in acids, the sponges bum with an odour strongly resem« 
bling that of burnt horn. We are left somewhat at a loss with 
regard to the precise manner in which this multitude of cells, which 
at last ' assume the appearance of a plant or flower, are formed. 
If we may be led in this subject by analogy, it is most probable that 
the substance of coral is produced in the same manner that the 
shell of the snail grows round it: these little reptiles are each 
possessed of a slimy matter, which covers its body, and this harden- 
ing, as in the snail, becomes an habitation exactly fitted to the body 
of the animal that is to reside in it ; several of these habitations 
being joined together, form at length a considerable mass, and as 
most animals are productive in proportion to their minuteness, so 
these multiplying in a surprising degree, at length form those 
extensive forests that cover the bottom of the deep. 

Thus all nature seems replete with life ; almost every plant on 
land has its surface covered with millions of these minute creatures, 
of whose existence we are certain, but of whose uses we are entirely 
ignorant; while numbers of what seem plants at sea are not only 
the receptacles of insects, but also entirely of insect formation. This 
might have led some late philosophers into an opinion, that all 
nature was animated ; that every, even the most inert mass of 
matter, was endued with life and sensation, but wanted organs to 
make those ^sensations perceptible to the observer: those opinions, 
taken up at random, are difHcultly maintained, and as difHcultly 
refuted ; like combatants that meet in the dark, each party may 
deal a thousand blows without ^ver reaching the adversary. Those 
perhaps are wiser who view nature as she offers; who, without 
searching too deeply into the recesses in which she ultimately hides, 
are contented to take her as she presents herself, and storing their 
minds with effects rather than with causes, instead of the embar- 
rassment of systems, about which few agree, are contented with the 
history of appearances concerning which all mankind have but 
one opinion, ^ 
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The Roman character denotes the volume^ the Arabic nwnher the page. 



Abdominal Fish, their description, iii. 60. 

Abstemious life, its great benefit, i. 255.' 

Abstinence, religiously observed loug after the Reformation ; Queen Elizaheih'f 
injunctions upon this head; a heavenly institution, from its benefit an 
advantage to society, i. 227. Remarkable instance of it in the sloth, ii. 209. 

Acanthopterigii, the prickly-finned fish, iii. 60. 

Acorn-shell, iii. 128. 

JElian has seen an elephant write Latin, ii. 167. 

£tua, a volcano in Sicily ; remarkable eruption- in 1537, i. 40. 

.£olipile, an instrument to produce the artificial wind; its description^ and 
manner of generating violent blasts, i'. 144. 

Africa, its sandy storms, i.l55. Destroy villages and armies, lb. Several 
animals with four 'stomachs in £ai*ope, have but two in Africa, i. 302, 

Age, the mountains of Scotland^ Wales, Aurergne, and Switzerland, furnish more 
instances of old age, than the plains of Holland,- Flanders^ Germany^ or 
Poland, i. 266. . - 

Agouti, an animal found in great abaodance in South America, and by soine 
called the rabbit of that continent ; it resembles the rabbit, yet is dineroit 
from ours, and peculiar to the New World; its description; its ordinary foM^ 
it has the bair and voraciousness of a hog; eats grfttdily, and hides tbe 
remainder; burrows in hollow trees ;^ its manner of ft^fag and walking; 
sight and hearing ; its flesh, how dressed ; how hunted and forced out of ita 
hole ; it turns in its defence upon the hunters ^ its bite, and cry ; how tamed ^ 
bears two young at each litter ; breeds at least twice a-year; carries its y^uol^ 
about like a cat, and lodges them in a tree, where they soon become able t»- 
provide for themselves, ii. 79. 

Agricola has seen hats made of mole skins, most beautiful, ii. 101. 

Ai, a name of the sloth ; its description, ii. 201. 

Aigues-tnortes, town in France, a port in the time of St. Louis ; now remored 
more than four miles from the sea, i. 119. 

Air, the only active agent in earthquakes, i. 46. Amonton^s calculation of a 
moderate degree of heat sufficient to give the air amazing powers of expaiision» 
ib. Account of the properties of, 116. 

Air-pump, the experiment of a carp placed under it, iii. 8, 9. Fish can lirelwl 
a few minutes without air, 9. . ^' . 

Air-bladder in fishes described, iii. 8. \ n-. 

Albatross, a bird of the gull kind ; its description by Edwards ; is an inhabitant.' 
of the tropical climates, and other regions, as far as the Straits of Magellan in 
the South Seas; is the most fierce and formidable of the aquatic tribe;, it 
chiefly pursues the flying-fish j forced from the sea by the dolphins ; Wic- 
quefort^s account of this bird ; it seems to have a peculiar affection for the 
penguin, and a pleasure in its society; its nest, ii. 390. 
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Albouras, o TBinous folGnno luar Hoant TauruB, i. 43. 

Alder, hures will not feed oil the bark of il, ii. 6 1 . 

Alf^szel, tbe seventh varlely of gazelles with M. Guflon, i. 

Aldroyandus places Ihc bats among birds, ii, 115. 

Alexander's soldiers agilatt'd by curiosity anil appreheusiuu at the tides in Ibc 
riTerlodUB, i. 111. 

Alligator, or the Cayman, a kind of crtfcadile, iii. 149. 

Alps, dreadful cltaems found in them, i. SH. Pope's dcscriplion of H traveller 
BtraioiDg up the Alps, 63. Hie highest point of Ihem not above sixteen 
hundred toigeB above the Burbceoflhe sea, GG. 

Amaioii, the greatest river in the world, haa its source among the Andes, i. 61 , 
Its coursa from its origin in the take of Lanricocah to its discharge into the 
Wertem Ocean, is nu>rc Iban twelve hundred leagues ; its diecbarge is throngh 
a channel of a hundred and lifly miles broad, after receiving above sixty consi- 
derable rivers, 09. 

Ambergris long considered as a substance fouud fjoating on the aea, but since dis- 
covered to belong to the cachalot, iii. 27. See Cuchaloi. 

Ambrose, St. his credulity concerning the halcyon, ii. 4S3. 

Auierica exceeds in the size of its reptiles, but is inferior in its quadrupeds, if 
306. The black rats originally from Europe, have propagated greatly iu 
America, and are now Ibe most noxious animal there, ii, 89, The American 
mock-bird assumes Ibe lone of every animal in the wood, from the wolf to 
the raven ; its description and habits, ii, 337. Cateshy usaeits the wolf was 
the only dog used by the Americans, before tbey had the Europeans among 
tbim, 11.32. The laph is the largest animal of America; opinion that ail 
(luadrupeds in South America ai-e of a difTerent species (rom Ihoce resembling 
Inem ia the Old World ; and such as peculiarly belong to Ihat New Continent 
are without the marka of Ihc quadruped perfection, i. 308. Description of 
the nalivcs of that country, 307. Tbe savages Iheie suppose monkeys lobe 
men, but obstinately dumb, to avoid beiug compelled to labour, ii. 15S. The 
vam pyre considered as a threat pest (o South America, and an obBlruction to the 
peopling of many parts of that continent, 120. The manufacture of stulFs, of 
the wool of pacos, a very considerable branch of commerce in South America, 
100. No rabbits naturally in America, but there are animals in some measure 
resembling the rabbit of Europe, 70., That part of the AmcHcau contiitent 
which lies under the line, is cool and pleasant, i,36S> Cause of the lawny colour 
of the North American Inilians ; they paint their skins with redochre, and anoint 
Ihcm with the tat of bears, 270. The original cause of tbeir Hat beads, ih. 
American wood-duck described, ii.4I6. 

Amia,or Bonilu, description of this fish, iii. «5. 

Ammotlytcs, or tbe Lance, a fisb, its description, iii. S4. 

- a kind of viper; it darts with amazing swiftnean, iii. 193. 

Amonlon observes a modeiete degree of heal may give the air amazing powers of 
expansion, i, 47. 

Amour, a river of Eastern Tarlary, i. 81. It receives about fi>rty lesser 

Amphibious quadrupeds have motion iti Ibe lower eye-lid alone, i.SOB. General 
descripliuuof that class, ii. 120. 

Amphisbocna, or the doublC'bcaded serpent, iii, lp3. 

AiiarchiCBs, tbe wolf-fish, its dcgcription, iii. 64, 

Anchovy has no bladder, iii. 10, 

Andalusia, genetics of that province the best, ). 317, 

Andes, amazing chasms or fissures in tlicm; some of titesc a mile wide, and 
others, running under ground, resemble n province, i. 9S, He highest 
mountains of the world, 44. Excellent description of Ihem by Ulloo, 63. 

The Andes are by measure three tbonsanil one hundred and thirty-six toises, or 
fathoms, above llic surface of the 800,60, At the top no difficulty of brealbing 
pei'teived, ib. Manner of mulcH goi ■- - ■ "~" 
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Ani^ora. The g;t)at of ADgora : a number of animals about Angora affbrdinif 
bajr for trade ; the camlet made of such hair, i. 359. The cat of Aogoi'ay 
424. 
Anhima, a bird of the crtme kind, of Brazil, described ^ the cock and the hew 

l^rowl together ; when one dies, ^he other stays by it, and dies also,.ii. 362. 
Animals hold the first rank amidst the infinitely different productions the earth 
ofFors 'y are endowed with powers of motion and defence, even those fixed to one 
spot ; organized beings, provided with some defence for their own security t 
en dned with Jife and vigour 5 some by nature violent ; have their enmities an^ 
affections; ultimately supported upon vegetables ; those in a dry sunny climate 
strong and vigorous ; different vegetables appropriated to the different appe* 
tites, and why ; of domestic kinds, carried from milder countries into norlhera 
cliblates, quickly degenerate and grow less ; in the internal parts of Soutl 
Amorica and Africa grow to a pi*odigious size, and why ; not so in the coU 
frozen regions of the north ; the most perfect races have the least similitude t> 
the vegetable productions on which they are ultimately fed ; the meaner the 
animal the more lo<ial ; assume different habits as well as appearances, anA 
why ; some peculiar to every part of the vegetable system ; there are that live 
upon other animals ; this wisely so constituted to diminish the number of 
animals, and increase that of vegetables; the general scope of human industry ; 
of the vast variety, very few serviceable to man ; in a catalogue of more tluia 
twenty thousand land animals, scarcely a hundred are any way useful to man ; 
expediency of man's living upon animals as well as vegetables, i. 175—180. 
little more known than the greatest number require the concurrenee of a male 
and female to reproduce their kind ; and these, distinctly and invariably, found 
to beget creatures of their own species, ib. Such parts as the animal has 
double, or without which it can live, are the latest in production, 188. De 
Graaf has attended the progress and increase of various animals in the womb,., 
and minutely marked the changes they undergo, 189. That which, in propor. 
tion to its bulk, takes the longest time for production,^ the most complete 
when finished ; of all others, man the slowest in comine into life; the most 
formidable are, the least fruitful, and why ; those which bring forth many, 
engender before they have arrived at half their natural size ; approach more 
to perfection, whose generation nearly resembles that of man, 194. Men and 
apes only have eye-lashes upon the upper and lower lids ; all others want them 
on the lower lid, 208. That which has most desires, appears capable of 
the greatest variety of happiness ; those of the forest remain without 
food several weeks; all endure the want of sleep and hunger with less 
Uijury to health than man ; nature contracts the stomachs of carnivorous 
animals of the forest, to suit them to their precarious way of living ; but 
the meaner tribes are still more capable of sustaining life without food, i. 224. 
Those furnished with hands have more understanding than others, 249. ' la 
' general the larger animals live longer than the little, 255. Difference between 
animals in a state of nature and domestic tameness, so considerable that 
M. Boffon makes it a principal distinction of classes, 299. Their teeth fitted 
to the nature of their food ; and their legs as well fitted to their respective 
wants or enjoyments ; those who chew the cud have four stomachs ; several 
that with us have four stomachs, have but two in Africa ; no carnivorous 
animal, except the dog, makes a voluntary attack but with superiority ; the 
stomach generally proportioned to the nature of the food ;^or the ease with which 
it is obtained ; the size of the intestines are proportioned to the nature of their 
food ; few of the wild sort seek their prey in Uie day-time ; in proportion as eadi 
carnivorous animal wants strength, it uses all the assistance of patience, aasidaity> 
and cunning ; some animals carefully avoid their enemies, by placing centinda 
to warn of the approach of danger, and know how to punish such as have 
neglected their post, or been unmindful of the common safety ; the wild aort 
subject to few alterations, and in the savage state continue for ages the same 
in size, shape, and colour; is otherwise when subdued and taken under the 
protection of man ; the tame kind bears no resemblance to its ancestors in th^ ^ 
woods; animals feeding only upon grass rendered carnivorous; tw^^ 
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JnslancfE, 301, Ariica ever rcmnrkablc fur the flprtcneis it( iU animnls; llie 
tmallm mulliply the fastest ; Ibe lui^rst sort bring few at ti lime ; selduni 
generate till Ihey be nenr their fiill growlh; those which biing many, rejiru- 
durc twfure they arrive al half their nalural size j wilh all animals, the liine of 
their pretnisncy is proportiuned la their size ; beet methuil of ilassiug aniaiala 
■dopled by Bay, Klein, Bfiisoa, and Liniueus, 983. The author's uiEthod of 
clasiinic them, 5ti5, The carDivoroussceli tbeir raodiii glaamy solitude ; tliey 
are sharper than the rutninaliag kind, and vhy; ruminBting ^niuialb tnoat 
harmless and most easily tamed ^ generally go in herds, foe their mutual 
security ; live entirely upon icgelables ; the meanest of lliem unite in each 
other's defence; caruiTarous animals have small stutnachB and bboit iiileslinea ; 
, ruminating animals naturally moie iudolenl and leiis artful than IheeamiTorous 
liind«, and nhy ; their Lovels eoiisidered' as an elaboratury, with proper vessels 
in it ; nature enlarges the capacity of their intcstiees to talie in a greater 
supply, and funiiBbes Ihem with four stomaehs; the names of these four 
stomachs; the intestines of eai'nii'oroua aiiiniaU are thin and loan; hut 
those of the ruminating sort strong, fleshy, and well covered with fat j of all 
olheri, man spends the least lime in eating ; of all ruminant, the con kind 
draerve the first rsi'k, 334 — 337, NalaraliElt give various names lo the same, 
only differinn; inaccideutal cirrnmslances J of all, except man, the cow most 
exleosively propagated; greatest variety amonj; cows ; none more humble and 
pliant of disposition ; the large kind of the torrid looc very fond of the 
water ; tlie number of the cow kind, by nalnralials mlendcd to eiRhl or lea 
MH'ts, reduced to two ; all Ibe ruminant iutei-nally much alike, 345. Thosa 
Ihol lake refn(:e under the protection of ntan, in a few generolions become 
indolent nnd helpless ; the sheep, in a domestic slate, the most defenecless and 
inofiensive, 3A1. Of all in the world, the gaielle has llie mosi beautiful 
eye, 36b. Scarcely one animal except the carnivorous, that does not produce 
concrealioni ia the stomach, intestiue?, kidneys, bladder, or in the henrtg 
3GT. By a general rule, every snimal lives about seven or eight times Ihe 
number of years it conlinnes lo grow, SSO. pQf all nativca of thi« climate, 
none have such a beautiful eye bi Ibe stag, ib. No two more ncoily allied 
1 tteui the stag and the fallow-deer, yet trom distinct families, and never 
engender logethcr, 33S. Those living upon flesh hunt by nature, ii^ 3. 
All under Ibe influence of man are subject lo great variationr, 5, Those of 
■he nurlb^ in winter, are more hairy Vhan those of the milder climates, 
and what llie cause, 37. Of the arctic elimnles, have their srinler and Hnmmer 
garments, enrept as far north as Greenland, ib. Of the weasel kind, the 
martin the most pleasing, 42. Feeding entirely upon vegetables, are inoneusive 
and tiinnrooB, ib, Rumarkable for speed, except the boree, have Ibe hind-feet 
longer than the fore, ib. None receives the male when preguanl, except the 
hare, 60. All are tamed more didicullly in proportion to their cowardice, SB. 
In all countries, civilized and improved, the lower ranks of auimalu repicssed 
and d^^raded, 124. 
Antelope, its description, I. 364 ■ 
Antlers, their distinct names, i. 3S4. 
Antiporas, it» grotto, most remarkable, i. 31. 

Antipathy, many have it to some animals, whose presence they instantly 
■mell, L 248. Dogs and ffolves so diRei'ent in their dispositions, that no 
Buimala can have a more perfect autipalhy, ii. IT ; the same subsuls between 
the jackall and the dog, 39. 
Antiquity most naturally looked up to with revereutial wonder, i, 2S0. 
■ Ants, the natural history of, ili. 203. 
Aut-ealer, or Ant-bear, description and habits ; tlieir art lo Caleb the ani* ; 
manner of defence against its enemies ; killB the invader, and remains fastened 
upon him with vindictive desperation, ii. 197. 
Ant-lion, the, iii. 330, 
Antioch, buried by an earthquake, i. 4S. 
Aorta, Ihe great artery, i. 193. 
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Apera, by some the Brasilian rabbit ; its deflcription^ ii. 83. 

Apes have eye-lashes upon the upper and lower lids, i. 208. The only animal pos 
sessed of hands and arms, 216. In some of the kind the resemblance to man so 
striking, that anatomists are puzzled to find inwhat part of the human body the 
man's superiority consists ; enjoy many advantages in common with men, above 
the lower tribes of nature, 299. The foremost of the kind is the ourang outanif, 
or wild man of the woods ; description of this animal by Dr. Tyson ; com- 
parative view of this creature with man 5 another description of it by 
M. Biiffon^ two young ones, but a year old, discovered an astonishing power 
of imitation ; a kind called baris, properly instructed when young, serve as 
usefitl domestics ; Le Comte's account of an ape in the Straits of Molucca ; 
the long-armed ape an extraordinary and remarkable creature ; its descriptiim 5 
a native of the East Indies, and found along the coasts of Coromandel ; fling 
themselves from one rope to another at thirty, forty, and fifty feet distance ; 
instances of amazing nimbleness ; in a state of nature they run upon all 
fours ; certain proofs of it -, slight survey of the ape kind, ii. 189. In . the 
navies of Solomon, among the articles imported from the East, are apes aiid 
peacocks, ii. 276. 

Apicius, noted for having taught mankind to suffocate fish in Carthaginian 
pickle, iii. 13. His receipt for niaking sauce for the ostrich, ii. 232. His 
manner of dressing a hare in true Roman taste, 64. 

Apodal, the name of a fish without ventral fins, iii. 60. 

Appendices in the intestines of birds, ii. 215. 

Appetite, nature by supplying a variety, has multiplied life in her produc- 
tions, ii. 240. 

Arabia, its sandy tempests described, i. 155. Men and animals buried in the 
sands of Arabia, preserved from corruption for several ages, as if actually 
embalmed, 285. The ass originally a native of Arabia, 328. See HoTMf 
€!amds, 

Archimedes discovered the method of determining the purity of gold, by weighing 
it in water, i. 82. 

Archipelago, very good horses in its islands, i. 319. The wild ass found in those 
islands, particularly Cerigo, 325. 

Ardebil, the pastures in those plains excellent for rearing horses, i. 319. 

Arequipa, a celebrated burning mountain in Peru, i. 44. 

Argentine, description of this fish, iii. 65. 

Argonaut, or Paper-nautilus, described, iii. 116. 

Arion, by his harp, gathered the dolphins to the ship's side, i. 242. 

Aristotle's opinion about the formation of the incipient animal, i. 181 5 and 
mules being sometimes prolific, 325. 

Arlotto, an Italian Franciscan friar 5 for his sleeping transgressions taken before 
the inquisition, and like to be condemned for them, i. 232. 

Armadillo, or Tatou, generally referred to the tribe of insects or snails, i. 300.. 
An inhabitant of South America; a harmless creature, furnished with a 
peculiar covering for its defence; attacked without danger, and liable to 
persecutions ; is of different sizes ; in all, however, the animal is partially 
covered with a coat of mail, a striking curiosity in natural history ; has the 
same method of protecting itself as the hedge-hog or pangolin ; when attacked, 
rolls itself up in its shells, like a ball, and continues so till the danger is ovey 5 
the Indians take it in this form, lay it close to the fire, and oblige it to uiifold ; 
this animal utterly unknown before the discovery of America ; does mischief 
in gardens^ bears the cold of our climate without inconvenience; the mole 
does not burrow swifter than the armadillo ; burrows deeper in the earth j 
expedients used to force them out 5 manner of taking them alive, sometimes 
in snares by the sides of rivers, and low moist places, whid* they frequent; 
never found at any distance from their retreats ; near a precipice, escapes by 
rolUng itself up, and tumbling down from rock to rock, without danger or 
inconvenience ; its food ; scarcely any that do not root the ground like a hog 5 
a kind of friendship between them and the raltle-snake ; they are ^jequently 
foiind in the same hole ; they all resemble each other, as clothed with a stieu 
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yet difiW in >ize, and In the division' of their ehdl ; the tariouB Vinda ; the 
pi^-heBded sorl, the veaecl head«l, the kahassoa, and Iht^ eocuubei't, arc Ae 

Ajuo, (he river, a considerable pieee or ftfound gsiucd at the mciulh of it, i. 119 

Aro, duiuIkts of birds uf paradise ecea there, ii. 310 

Araeniui, tutor to the Emperor AicBjIius, lived a hiindre<l and tvenly yean, 

i. 237. 
Arts, fault thstbu infected niosl of our dictioDaiies and comptlutionn i>( ualural 

history,). 298 
Alia, aim of the Asialics to possess man) 

only ambition, i. 203. Lustre of jc» 

eagerly Bought aAer by all eoiidltions oi men, -no 
Asia Minor, dEscrijitian of its iohabitaotE, i. 367 
Asiatii:, the olive-coloui'ed, claims the hereditary resemblance to our comnuHi 

parent ; aa argument tu pi'ure the contraryi i. 371 

A«p, a kind of serpent, iii. 189 

Aiphaltum, an injection of |)elruleum and an application of asphaltum siilBce 
to make a mutniny, i. 290 

JUb and horse, though nearly alike ia form, are distinct kinds, different in 
tiatnre ; wHh only one of each kind, bath races would lie extinguished ; in the 
state of nature entirelydifferent ; wild ass in pester abundance than the viid 
horse ; wild ass and the tebra a different sptcies ; countries trhcre the wild 
assisfound; some run so snin, few couriers can overtake them ; canght 
with traps ; taken chiefly fbr Ibeir fleah and skins, which make that leather 
called shagreeu; eulertainmeDt of wild asses in Pei'sia seen byOleniius; the 
delicacy of its Beib a proverb (here; Galen deerns it unwholesome; aniei 
origiually imported into Ameiica by the Spaniards, have luu wild, and 
multiplied to such uumhcis as to be a nuisance; chase of Ihem in the king- 
dom of Quito ; have ail tbe swiftness of hoi'ses ; declivities and precipice* 
do not retard their career ; after the first load, llieir celerity leaves them, their 
dangerous ferocity lost, and they coulract the stupid look and dulln«>n ' 
peculiar to the assinine species : will nut permit a horse to live Bmon)( then* |. 
always feed together; and a horse straying where they graze, Ibey ftll upoi^ 
and bite and kick him till he be dead; their preTtrence of the plantain to 
uuy other vcgelnble ; they drink as soberly SiB they eat, and never dip the 
Uose intotlie stream ; fear Id wet their teet, and turn out to avoid tiie dirlf 
parts of a road ; sliow no ardour but for the female, and often die after 
covering; Ecentan owner at a distance, and distingubh him inacifwd ; wllk 
eyea covered, tbey will not slii- a step ; when laid down, one eye covered with 
the grass, and the other hidden with a stone, or other conligious body, they 
will not stir, or attempt to rise, to get free from impediments ; several brougU 
up to perform, and eKhibiled at a show ; sufFei-ed to dwindle every generation, 
and particularly in England ; bulk Itir bulk,an ass stronger than a horse, and 
•nrer footed; also less apt to start than the borse; more healthy than the 
bone; Persians cleave their oostrila to give more room fur breathing; 
Spaniards alone know the value of the ass ; the Spanish gaek^u above 
fifteen bands high; Ihe ass originally a native of Arabia; warm climatca 
produce tbe largest and beet ; entirely lost among us during the reignof Queen 
Elizabeth ; Hollingshed pretends our land yieklB no asses, yet they were 
common in Engtand before that lime; in Sweden they are a sort of rarity; by 
the last history of Norway, they had not reached that country ; in Guinea tbej 
. are larger and more beautiful than the horses of that country ; iu Persia are 
Iwo kinds; wime sold for forty or ifly pounds ; no animal covered with hair 
)«s subject to vermin; lives till twenty or twenty-five } sleeps le» than the 
horse, and otrA Ues down unless much tired ; sbe-ass crosses fire and rater 
to protect her young ; tbe gimmerco, bred between the ass and the bull; tbe 
size' and strength of our asses improved by impoi-tatiun of Spanish jack> 
asses, ii. 11», Ik, Destruy«l by iba South American bat, called vunpyn^ 

AitatcBtida, aarage nations deli^ed with Ihe itocll, i. 24S 
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AsBiniboib, Lake, where the river St. Liiwrenee takes its rise, t. 94 

Astroites, among coral substances, iii. 326 

Atalantis, an island submersed, was as large as Asia Minor and Syria ; the Iruits 
of the earth offered without cultivation, i. 58 

Athanatus, instance of his strength, i. 222 

Athelstan prohibited the exportation of mares and stallions, except as presentsi 
1. 322 

Athenians had their cock-matches, ii. 272. See Quail-fighting, 293 

Atherine, description of this fish, iii. 65 

Atmosphere, most disorders incident to mankind, says Bacon, arisefirom change 
of the atmosphere, iii. 10 

Attraction defined; the sun possessed of the greatest share,!. 2. 

Auk, a buxl bred in the island of St. Kilda, ii. 405 

4vo8etta, or scooper, a bird of the crane kind, found in Italy ; now and then seen 
'in England ; description and extraordinary shape of its bill, ii. 375 

Aure]ia,'onc of the appearances of the caterpillar, iii. 251, &c ; laying it in a 
warm room, M. Reaumur hastened the disck>sure of the butterfly, and by keep- 
ing it an ice-bouse retarded it ; though it bears a different appearance, ii con- 
tains all the parts of the butterfly in perfect formation ; some insects continue 
under that form, not above ten days, some twenty, §ome several months, others 
, for a year together, 258. How the butterfly gets rid of that covering, ib. 
Aurelia of the bee difl^erent from that of the common caterpillar, 279 

Aurora, or the Samiri, the- smallest and most beautiful of the Sapajou monkeys ; 
its description ; is very tender,^ delicate, and held in high price, ii. 158 

Aurora Borealis, or northern light, streams with peculiar lustre, and a vai*iety Of 
colours, round the pole ; its appearance almost constant in winter ; and 
when the sun departs for half a year, this meteor supplies its beams, affording 

- light for all purposes of existence, i. 164 

Auvcrgne, in France, an amazing mummy dug up at that place, L 288 

Axis, a kind of beautiful stag; its description^ i. 387 

Azor^ serpents, adders, and snakes, seen about these islands by Sir Robert 
Hawkins in 1590, i. lt)4. ' 

B 

Babooit, survey of the baboon kind, ii. 138. Fierce, ignorant, and untract- 
able ; its description ; impelled by a hatred for the males of the human 
species, and a desire for women ; the Chevalier Forbin relates, in Siam whole 
troops will sally forth, plunder the houses of provisions^ and endeavour to 
force the women ; manner of robbing nn orchard or vineyard at the Cape of 
Good , Hope ; the female bnngs forth one at a time, carries it in her arms, 
clinging to her breast ; at the Cape of Good Hope the young of these animals 
are taught to guard houses, and perform the duty with punctuality ; they 
seem insensible of the mischief they do ; a baboon described by M. Buffon : 
their food ; are not found to breed in our climate ; ar$ not carnivorous ; their 
liver tike that of a dog, divided into six lobes ; the largest of the kind is the 
mandril; its description ;^ displeased, it weeps like a child; is a native of the 
Gold Coast ; that called wanderow chiefly seen in the woods of Ceylon and 
Malabar; its description ; the maimonof Buffon, by Edwards called the pig- 
tail, the last of the sort, its description ; a native of Sumatra, 146, &c. 

Baby, the' name of a dwarf, whoso complete history is very accurately relkted by 
M. Daubenton, i. 277 

Babyrouessa, the Indian hog, its deicription ; travellers caU it the hog of Borneo ; 
in what manner it escapes the pursuers ; has enoromous tusks of fine ivory ; 
less dangerous than the wild boar ; the tusks have points directed to the eyes, 
and sometimes grow into them ; these animals, in a body» are seen with the 
wild boars, with which they are not known to engender ; are easily tamed ; 
have a way of reposing different from other animals of the larger kind, by 
hitching one of the upper tusks on the branch of a tree, and suffering their 
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whole body to swing down si eaae ; ilicy arr bttce Dili) It'riibic ahcn iill'riiilnl, 
and peaceable and harmless when iumxik'iicil ; llinir Ili'aU souil tu lie enleii, 
but -said lo putrefy in aBhorllime; they chiefly live upon vegetables and the 
leafes of trees ; nre found in the island of Borsto, sod in other parts of Asia 
and Africa, 1.416, lie. 

Bacon iioely remarlu, that the inTestia;atioa of final causes is a barren 
study, i. 0. His hints for a regular history of Ibe winds, 14fc. 
Observes that most of the disorders incident tu mankind aiise from the 
cfaanges and alterations of the slmosphnv ; his observations upon fishes, iiL 10. 
Asserts that loads are found lodged in Ibe bostHD of rocks, or cased wilbio the 
body of an flak liee, without the smallest access ou any dde either for nourish' . 
mentor air, 1« 

Badger, a BoliUry stupid animal; formsa windii^ bole, and remains insafetyat 
the bottom ; the fox 'takes possession oi the hole quitted by (he badger, or 
fbrces it from its I'elreal by wiles; surprised by the dogs at a distance from its 
bote, it |i}<hl»,iTll)i ilcsperale resolutiuii; all tliat has life is its food ; itsleeps 
the greatest part of the time, and, though uot voracious, keeps fat, particularly 
iDwinter; il k(v|)s the hole very cIcaDj the female makes a bed of hay fur 
beryoaug; brmgb forth in summer three or four young ; how she feeds thMn ; 
the youog are easily lanwd, the old are savage and incorri^ble ; are fond of 
fire, and ofleabui II themselves dsngerDnsly ; are sulqect to the mangit, and have 
a. gl^ii onder Ihu lull, which scents strongly ; its flesh rank and ill-lasted, ii. 191 

Bail, the best fur ull kind of fish is fiesh herring; the larger sort- will take a 
living small fish upon the hook soonei- than any other bail, iii.43. 

Balance to determine the specific gravity uf metals, i. B2. 

Baleai'ic Ci-aue, ils ilcscriplioa ; tbe real crane of Pliny; comes from the const 
of Ali'li'a aiiil {lit; Cape de Verde Islands ; its habits ; has been described by the 
name of sea-peacock ; foreign birds of the crane kind described, the jalHru, 
Ibe jahiin-gaacu, the anhima, and the buffoon bii-d, ii. 361 

Bailor iireuf IhebigneEsof abomb, itsefTecIs, i. 1S3 

Baltic, the Danes in possession of ii, 101 v 

Banana, the elephant eats this plant to the roots, ii. 18T 

Banks of a riv^, after inundations, appear above water, when all the adjacent 
valley is overflown, and why, i, BT 

Barb, an Arabian horse bred In Biirbary, i. 316 

Barbary hen, its description, ii, SSI 

Barbel, a flat tish, its growth, iii. 76 

Barbs of the nbale,or whalebone, iii, 18 

Barnacle, imaginary, a shcll-liEh, iii. 136 

Baroch, in the kingdom of Cambsya, flocks of peacocks seen in the fields near that 
city, ii. 97T 

Barometer, serviceable in measuring the heights of mountains, i. 66. Measures 
Ibe weight of the air, in what manner, 131. Changes in the air without sensible 
. alteration in the barometer, ib. When it marks a peculiar lightness in the ab, 
no wonder that it foretells a slorm, and why, 150 

Barreliere, a famous youth, considered as the prodigy of learning at the age of 
fourteen, slept regularly twelve hours inlhe^twenly-four, i.230 

Basilisk, a kind of lizard, iii. 165 

Bat, as big as a rabbit, i. 177. By some reckoned among birds, i. 3O0. Doubt- 
ful among naturalists whclher beast or bird ; now universally lakes place 
among quadrupeds ; Pliny, Gesner, and Aldrovandus, placed il among birds ; 
EcBi-cely in any particular resembles the bird, except the power of sustaining 
itself in the air; description of the common sort iu England ; its intestines and 
skelelon in some measure resemble those of mankind ; makes its first- 
appearance early in suimner, and begins its flight in the evening ; is seen lo 
skim along the surface of waters; feeds upon gnats, moths, and nocturnal 
insects of every kind, which it pursues open moulhedj its flight laborious, 
irregular, and, if interrupted, not readily followed by a second elevation ; 
usually Uken when, striking againat an object, il falls lo Ihe ground ; even in the 
(ummer it sleeps the greatest part of the time ; its relrr" 
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torpid state daring winter-; is usually hanging by i(8 hooked claws to the 
roofs of caves, unafiected by all changes of weather ; is destroyed particularly 
by the owl ; the bat couples and brings forth in summer from two to five 
young at a time ; the female has two nipples forward on the breast, as in the 

, human kind, and this a motive for Linnaeus to give it the title of a prtmas, 
to rank it in the same order with mankind ; the female^ makes no nest for 
her young ; when she begins to grow* hungry, and finds a necessity of stirring 
abroad, she takes her little ones aud sticks them by their hooks against the 
sides of her apartment, and tU^re they immoveably cling,, and patiently wait 
her return; less similitude to the race of birds than of quadrupeds; great 
labour in flying, soon fatigues, and tires it in less than an hour ; its petty 
thefts upon the fat of bacon ; long-eared bat ; horse-shoe bat ; rhinoceros 
bat ; a large race of bats in the East and West Indies truly formidable ; a 
dangerous enemy ; when united in flocks they become dreadful ; they are 
eaten ; the I^^roes of the African coasts will not eat them though starving ; 
on the African coasts they fly in such numbers as to obscure the setting sun ; 
the rbusette, or great bat of Madagascar, is found upon the coast of Africa 
and Malabar, where it is often seen about the size of a large hen ; destroys the 
ripe fruits, and sometimes settles upon animals, and man himself; destroys 
fowls and domestic, animals, unless preserved with the utmost care, and often 
^ fastens upon the inhabitants, attacks them in the face, and umkea terrible 
wounds ; the ancients have taken their idea of harpies from these fierce and 
voracious creatures, equally deformed, greedy, uncleanly, and cruel ; the bat 
called the American vampyre, its description by Ulloa ; purport of his account 
confirmed by various travellers, who all agree that it has a faculty of drawing 
blood from persons sleeping, and destroying them before they awake ; a strong 
difficulty remains how they make the wound ; UUoa and BufFon's opinions 
suppose the animal endowed with a strong power of suction, and that, without . 
inflicting any wound, by continuing to draw, it enlarges the pores of the skin, 
so that the blood at length passes ; they are one of the greatest pests of South 
America, ii. 115. Found in the'holes deserted by the woodpecker, 307 

Bath, persons coming out of a warm bath several ounces* heavier than they went 
in ; warm bath of 6ea water a kind of relief ta mariners upon a failure of fresh 
water at sea, i. 103 

Bay, a stag is said to bay, when he turns his head against the hounds, i. 380. 

Beagle. See Hound, ii. 6 

Beak, how that of animals is produced, i. 215 * 

Beam, by hunters meant that part which bears the antlers, i. 384 

Beams, those of the sun shining upon the fire put it out, and why ; darting 
directly upon us, without the medium of the air, would burn us up at once, Or 
blind us with effulgence, i. 143 

Beards, Americans take great pains to pluck theirs up by the roots, the under 
part, and all but the whiskers, therefore supposed to have no hair growing on 
that part^ Linnaeus himself has fallen into ttus mistake; different customs of 
men in the manner of wearing their beards, i. 213 

Bears, in- cold frozen regions of the North not smaller than in milder countries, i. 
l*??. The North American Indians anoint their skins with fat of bears, 270. 
The bears now and then make depredations upon the rein-deer, 407. In 
Greenland do not change colour, ii. 37. The black, of America, does not 
reject animal food, as believed ; places where they are found ; retreat of the 
brown-bear ; a vulgar error that, during winter, the brown bear lives by sucking 
its paws ; it seems rather to subsist then upon the exuberance of its former 
flesh ; the male and female do not inhabit the same den, and seldom are seen 
together but upon the accesses of genial dtoire ; care of the female for her young; 
the bear when tamed seems gentle and placid, yet still to be distrusted and 
managed with caution, being often treacherous and resentful without a cause ; 
is capable of a degree of instruction ; when come to maturity can never be 

' tamed ; methods of taking them ; theur paws and hams a great delicacy ; the 

. white, placed in the coldest climates, grows larger than in the temperate zones, 
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sod remaluE maGtcr of the icy inoiiDtaiiis iii S(>ilzl>ergca biiiI Gr«ei 
ansble to retreat, when Hllneked with rire-anni', tlii'y luikc ■ lii^rce Dn< 
reiistince ; (hey live upuii lisb and seal ; titeit l1«tLh U IiM eiroiig' fur foo 
often leeD on ke'floalB, severul leagua at sra, thoHftli Iwd BtrimiBEr 
wliile BOmdiiiiiS juoipa into a. Grcenlandcr's bnal, and if it doea not ove 
ails duwn calmly, end, like a pasaeoger, auSciv itself tu be rowed i 
hunger wakes it swim after fish ; otlen a battle enttues betweeu a bear 
iDOr^e, or a whale, and the lallor genemlly proves victorious, iL 191, Stc. 

Beasts are most fierce and cruel iu all countries wbere men ai-e most barb 
1.307 

Beasts of chase, in Ibc reig^ia orWiUiain Rufue, and Henry the First, it w 
crimiiiB.) to destroy one of tbe human species than a beast of cbniic ; : 
ediGcei thrown down, and tumtJ to waste, to make room for Ireasts of clisi 
i.383 

Seasts of prey seldom devout ORch other ; they chiefly seek alter the dee 
goal; tbeir usual mclbod ofhuntin|^,L303 

Beaver, kuonn to build like an architect, and rule like a citizen, i. 308. Its tore 
porta laste like flesh and tbe binder like the fish it feeds on, 41S. A remaining 
monnment uf lirulal society ; its (|ualitics, taken from its felkiws, and kept 
in solitude or domestic tameness ; resist only when driven to exlreiDity, ADd 
fights wben its speed cannot avail ; tlie only qusdroped that has a Ibt bivail 
tail, coTcred witb scales, and eervinj; as a rudder to direct its motions iu the 
truter ; the sole quadruped with memhranes between the toes no the bind feet 
and none on llie fore feet ; tbe only animal in its fore parts entiiely resembling 
a quadruped, and in its binder parts approaches the nature' of tisliea, bavins ' 
scaly tail ; its description ; bss bat one vent for tbe emission uf excrements 
ud urine; Ibey nssemUe about the months uf June and July ; make a society, 
to continue llie greatest part of the year ; form a company for above two 
hundred ; fix (heir abode by tbe side of a lake or river ; cut with tbeit teeth a 
tree thicker than a man's hodyi amazing work and mansion bouses ; ccm- 
vey tbeb- maleriabi by water; mix clay and dry grass together, work it 
into a mortar, and witb their tails plaster their work within ami wilbonl; 
■heir walla perpeudicnlar, and two feet thick ; tbeir piercers fonr score or au 
hundi^ feet long, and ten or twelve feet thick at tbe base ; their dikes lea 
and twelve feet thick al tbe foundation ; their npartmen's round or oval, and 
divided into three stories, one above tbe other ; visited too often by mciv tbry 
work only in the night-time, or abandon the place, and seek d safer situation ; 
four hundred reside in one uinnsion bouse, dividei) into a number of apart- 
ments having communication with each other; their works in tbe uorlheTQ 
parts Rnisbed in August or September ; in summer they are epicures ; their 
pi'ovisions for tbe winter seaeon ; they drive piles into the earth tu fence and 
fortify llieir habitaliou against the wind and water ; cut down branchea from 
three to ten feet ui length ; the birgest are couveyed to the magazines )iy a 
whole body, the smallest by one ouly, each taking a difl'erent way, and having 
a walk assigned him, that no one should interrupt another in his work; wood- 
jrardg larger or smaller in proportion to tbe number in family; uanaer of 
catching them in snares, or by BUrprise ; they swim with their mortal' on their 
tails, and their stakes between their leetli ; tbeit works, damaged by force of 
water, or feet of huntsmen, instantly repaired, ii. IM, *u:- 

Beauly, every Country has peculiar ideas of beanty; extraordinary taales for 
beauty ; every nation, bow barbarouti soever, has peculiar arts of kei^lening 
beauty ; several of these arts, i. 205. A modern lady's face, formed euctly 
like the Venus of Medicis, or the Sleeping Vestal, would scarcely be CO " 
as' a beauty, except by the lovers of antiquity ; Itss in the object than ii 
eye of the beholder ; superior beauty of our ancestors not easily conpani 
S31. 



Bcecafigo, a bird of tbe spaiTOw kind, ii, 333. 

Bedofariver,anincreaseof water there inci-euai 
inundation, and whyj such bed left dry lor s 
blowing directly againi't tbe stream, i. «{i. 
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Bedf , the earth every where in beds over beds, and each of them maintaiaing^ 
exactly the same thickness, i. 27 

Bee, a ruminating insect, or seemingly so $ its stdmach is composed of muscular 

fibres, i. 336. Operations studied for two thousand years are still incompletely 

known ; Reaumur's account sufficiently wonderful ; many of the facts hcM 

dubious by those conversant with the subject ; some declared not to have. 

existence in nature ; three different kinds of bees ; common workrag been 

neither male nor female ; queen bees lay all the eggs that are hatched in 

a season; structure of the working bee, particularly of its trunk, which 

extracts the honey from flowers ; manner of building their cells ; in one day 

they make cells upon each other enough to contain three thousand bees ^ 

description of those cells ; the combs mi^e by insensible degrees, not at once, 

as some imagine ; the cells for the young and for the di*ones ; that for the 

queen bee the largest of all ; those for honey are deeper than the rest ^ that 

not the only food upon which they subsist ; manner of anticipating the' 

progress of vegetation ; the li>ee has a stomach for wax as well as honey ; liee 

bread ; treacle for food of bees in winter ; what part of the flower has the 

honey ; sting of the bee ; one wanting food bends down its trunk to the bee 

from whom it is expected, which then opens its honey bag, and lets some drops 

fall into the other's mouth; numerous as the multitude of bees appear in 

aswarm, they all owe their origin to one parent, called the queen bee; flp^iliigthe 

body of a queen the eggs at one time found to amount to five thousMnl-; the 

queen easily distinguished from the rest ; great fertility of the queen, and the 

great attentions paid to her, controverted by recent observers ; they leave a 

cell to every egg, and destroy the rest ; great care and affection for the young; 

in about twenty days after the eg|^ was laid, the bee was completely formed 

and fitted to undergo the fatigues of its state ; the cell being prepared, the 

animal soon transformed into an aurelia, different from that of the common 

caterpillar ; when they b^in to break their prisons, above a hundred are 

' excluded in one day ; dreadful battle often ensues between the young brood 

and their progenitors ; signs previous to their migrations ; after the migration^ 

the queen being settled, the swarm follows, and in a quarter of an hour the • 

whole body is at ease ; sometimes sacrifice their queen, but never when the 

hive is full of wax and honey ; the working sort kill the drones in the worm ^ 

state, in the cell, and eject their bodies from the hive among the general 

carnage ; upwards of forty thousand bees found in a single hive ; instances of 

expedition in working ; in the first fifteen days they make more wax than 

daring the rest of the year ; a hive sending out several swarms in the year, the 

first always the best and most numerous; a kind of floating bee-house used in 

France, iii. 273 

Bees in other countries. In Gaudaloupe are less by half than in Europe, and 
have no sting ; sometimes there are two or three queens to a swarm, then the 
weaker deserted for the more powerful protector ; the deserted queen does not 
survive the defeat, is destroyed by her jealous rival, and till this be done the 
bees never y^o out to work ; at Guadaloupe their cells are in hollow trees, 
sometimes with a sort of waxen house, shaped like a pear, in which they lodge 
their honey and lay their egg^ ; their honey never congeals, is fluid as oil, and 
has the colour of amber ; in the tropical climates ai*e black bees without a 
sting ; their wax is soft, and only used for medicinal purposes, nojt being nard 
enough for candles as in Europe; whether the humble-bees have a queen or 
not, there is one much larger than the rest, without wings, without hair, all 
over black, like polished ebony ; this views all the wQrks from time to time ; 
their habits ; the honey gathered by the humble-bees neither so fine, so good, nor 
the wax so clear or so capable of fusion, as those of the common bees, 283, &c. 

-— ^* Leaf-cutting Bees make their nest, and lay their eggs, among bits of leaves, 
iii.284 

»— «« Wall Bees,^ so called becailse they make their nests in walls ; the male and 
female are of a size ; the former without a sting, iii. ^Sb 

— — Wood Bee, iii. 284. Mason Bee, ib. Ground Bees build their nests in i|ie 
earth ; the patience and assiduity of their labour, ib. 
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Beetles, » rnminaling insect, or BceniB lo riiminflle, i. 330. Their general 
th«racterislica. Their kinds, diBtinguiBbed from each oilier ; descriplion of the 
dorr.beeUe, or the May bug : how the two sexes iu the Maj bu^ are dis- 
tineaished from each other ; Mason of their coupling i the female boi-es a hole 
into the [rround where to deposit her burthen, and "hen lightened of it asceodH 
loliTeaabeftire; their eggB; description of the iutect, and iU manner uf life 
in the wormBUtcj continiiea in that state for more than three yeara, clianging 
every year its skin, and li»itig under the ground without eyes ; in what manner 
it aBsnniei the form of a chrysalis ; lime when it becomea winged and com- 
pletely formed i the old one never surrivcs the seasonj and dies from Ihe 
severity of cold in winter; its habiu and food when completely formed: 
number of their eggs ; rook) and boga particolnily fond of ibem, and deraiir 
them in great numbers; inatancea of great devastations made by the May bag; 
dmcription and habits of that beetle which the Aroericnns cali the Tumble- 
dung ; Ihe insect called the King of the Beellea ; description of the elephant 
beetle, the largest of this kind hitherto known, iii. 300, &c. 
BbU, the gjBBl diving-bell improved by Dr. Halley ; he could write or read in it 

when the sea was clear, and eapecislly when tlic sun shone, i. 135 
Bell, when the stag cries, be is said to bell, i. 384 

Belli, Ih^ vibraiions not heard under the receiver of an air pump, i. 143 
Berries, the Laplanders driuk water in which juniper berries have been infused, 

i. 261 
BeWBi]er,orthe Sji, a monkey of Ihe new continent, ii. 157 
Bezoar, its description, i. 366. German bczoar, 3(i3 
Bczoar, goat, the oriental bezoar, I 360. Cow bczoar, and monliey bezoar ; bog 

bezoar, 36 7 ^m 

BillitioE, B name given by huntsmen to the excrement of the fox, ii. SA ^^H 

Birch, lutres are particularly food ofit, ii. 61 '^^H 

Bird-catchers, sport by counlerfriting the cry of the owl, ii. 367. Nela tar,^^M 
meihod of taking small birds, 329 ~^M 

Birds all produced from the egg, i. 185. Their lower eyelid alone has mottoni 
208. Have the neck longer than any olher kind of animals ; those which have 
■borl claws huve also short necks ; those that have long claws have Ihe neck ia 
proportion, 315. Have a power of disgorging food to feed their yonng; 
ruminating birds, 35&. Mnny kinds which the dog will not touch, ii. 15. 
Hunters often informed by the birds of the place of retreat of Ihe fox, 58. A 
Bock of small birds often alarms every thicket, and directs the hunter to the 
martin, 43. Surpass fishes and insects in structure of body and in sagacity ; 
their anatomy and conformation ; compared to a ship making way throagh 
water ; are furnished with a gland behind, containing a proper quantity of oil ; 
to what purpose ; description of their feathers, ii. 200, &c. The pectoral 
muscles of quadrupeds Irifling to those of birds ; choose to rise against the 
wind, and why ; all, exce)it the noclurnal, have Ihe head smaller, and less tn 
proportion to the body, than quadrupeds ; Iheir sight pxceeds most other 
animals, and excels in stiength and piecision ; hive uo external ear standing 
out from the head ; the feathei-s encompassing Ihe ear-boles supply tbe defect 
of the exterior ear; the extreme delicacy of their sense of hearing is easily 
proved by their readiness in learning tunes, or repeating words, and the cxact- 
Deas of theu' pronunciation; their delicacy in the sense of smelling; instance 
of it in ducks ; the lail guides their flight like a rudder, and assists them either 
in tbe ascent or descent ; wonderful internal conformalion ; the wind-pipe oflcn 
makes many convolutions within the body of the biril, and is then called the 
labyriuth ; of what use these convolutions are, no naturalist has been able to 
account ; this difference obtains in bii'da to all appearance of the same species ; 
whence some derive that loud and various moduhition in Iheir warbtings is not 
easily accounted for; buds have much louder voices, iu respect to their bulk, 
than animals of other kinds : all have properly but one stomach, but diAerenl in 
dinbrent kinds ; Ihe organs of digestion in a manner reversed in buils ; why 
they pick up svut, gi-avcl, and other hard substances ; most have Iwa appen- 
dices or blind guts; to quadrupeds always found single; all birds want a 
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bTadder for urine ; their urine differs from that of other animals ; effects of 
the annual moulting which birds suffer; their moulting time artificially accele- 
rated, and how ; the manner iu which nature performs the operation of moult- 
ing 'y their moulting season ; many live with fidelity together for a ten^h of 
time 5 when one dies the other shares the same fate suon after; the male of 
wild birds as happy in the young brood as the female ; nothing exceeds their 
patience while hatching ; Addison's obseryations to this purpose ; great care 
and industry in providing subsistence for their young ; they feed each of the 
young in turn, aud why ; perceiving their nests or young to have been handled^ 
they abandon the place by night, and provide a more secure, though less com- 
modious retreat ; the young taught the art of providing for their subsistence ; 
those hatched and sent out earliest in the season the most strong and vigorous ; 
they endeavour to produce early in the spring, and why ; efforts for a progeny 
when their nests are robbed ; such as would have laid but two or three eggs^ 
if their eggs be stolen will lay ten or twelve; the greatest number remain in 
the^istricts where they have been bred ; and are excited to migration only by 
fear, climate, or hunger ; cause of the annual emigrations of birds ; times of 
migi'ations ; in what order performed ; follow the weather rather than the 
country, and go on as they perceive the atmosphere more suitable to their wants 
and dispositions; in all countries longer lived than quadrupeds or insects of 
the same climate ; surprising age of swans and geese ; plumage and voice of 
birds in different zones ; all less than quadrupeds; the greatest of one class 
surpass the greatest of another in magnitude; causes of the great variety in 
the middle order of birds; the ostrich is the greatest of birds, the humming, 
bird the smallest; wild birds generally of the same magnitude and shape; 
inferior to quadrupeds iu docility ; difference between land birds and water 
fowls, ?25,^&c. Description of birds of the rapacious kind ; the pie kind ; the 
poultry kind ; the sparrow kind ; the duck kind ; the crane kind, 226. 
The nauseous bird, or dodo, 238. Powers of land birds of the rapacious 
kind to obtain their food ; sight of such as prey by .day surprisingly quick; 
such as ravage by night have their sight fitted to see in darkness with pre- 
cision ; inhabit the most lonely places and desert mountains ; appearing in cul- 
tivated plains, or the warbling groves, is for depredation ; every order of 
carnivorous birds seek for those of the size approaching their own ; the carni- 
vorous kinds only breed annually, and are less fruitful than others; breed but 
few at *a time ; where supplies of food are difficult, the old soon drive the brood 
from the nest to shift for themselves, and often destroy them in a fury, caused 
by hunger ; almost all birds of prey unsociable ; the male and femal^ when 
necessary to each other, live together, but they most usually prowl alone ; birds 
with crooked beaks and talons arc solitary; all males of prey are less and 
weaker than females ; the females are of a greater size, more beautiful and 
lovely for shape and colours, stronger, mere fierce and generous than the 
males ; it may be necessary to be thus superior, to provide for herself and 
her young ; these birds are lean and meagre ; their flesh is stringy and ill 
tasted, soon corrupting, and flavoured of that animal upon which they sub- 
sbt ; Bellonius asserts, many people like the flesh of the vulture and falcon, 
and dress them for eating, and that the osprey when young is excellent food ; 
five kinds of land birds of a rapacious nature ; whence the distinctive mark, 
239, &c. Bird of heaven, name given by the ancients to the eagle, 244. The 
most formidable birds of prey respect the butcher bud, 202. The Bigestion of 
such as live upon mice, lizards, or the like food, not very perfect 266. Father 
Kircher set the voices of birds to music, ib. Domestic birds of the poultry 
kind, maintained in our yards, are of the foreign extraction, 269. The 
wilder species cooped or caged, pine'away, grow gloomy, and some refuse all sus- 
tenance ; the poultry kind alone grow fat, 270. Climate, food, and captivity^ 
three very powerful agents in the alteration in the habits and the very form of 
bu*ds ; of all birds, the cock the oldest companion of mankind, and the first 
reclaimed from the forest, 271. v Also the Persian bird of Aristophanes, 272. 
Description of the tamis, or the bird of Numidia, 285. The bustard the 
largest land-bird, native of Britain, 286. None secures its young better from 
external injury than the toucan, 304. God's bwd, the bird of paradise, 309. 
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e moal beauliful in pUinutge, and (lie most lalkalivc birda in 
nature, 331. Tlie pi^eou, Ttir ils size, tias Ibe lui^est crop, 334. SuaM bird» 
mvk onl a territuiy to Ihemwlves, whicb tliey |>erniit none of their own 
■pccies to mtiiHa in ; at some scamiu of the year, all small birits migrate 
from one country to aiiottier, or from murii inland provinces lowanla llic 
sbore ; montha of their miirations ; autumn the piinripul aewHin for catching 
tbeae wsuderei-B ; the nets and tha roethud of Hatching them ; flur-lrinb ; 
lingiae amung birila univenally tbe prerugalive of tbe male ; tniall Urd* 
tigbC till one yields hii life wilb the victory ; two male birda strive in *eng till 
the loudest silences tbe other; during tbe conleotiun, the female sits an 
attentive aileut auditor, and uflen rewRnli the luudeit tungstei' with ber coin- 
pany during tbe aeason ; the male, while his mate is hatching, sits npun some 
neighbouring tree to watch and to Hiiig;; tbe neits of small budB iVBrmei' tlian 
of the larger; imall birds having Gatihal their ueati, DUlbing exceeds the cun- 
ning they employ to conceal it ; trorms and in>ccls the first lixxl uf all birds 
of the sparrow kitid; how birds of the sparrow kind bring forth and hslch 
their young ; manner of life duriug the rigour of winter ; the male of small 
birds not finding a male of liie owu speciet^ flica to one of another, like him 
left out in pairing ; a mixed species between a goldfinch and a canary bird, 
between a linnet and a larb, tbese breed frequently together, and produce, not 
like Ibe mules among quadrupeds, a. race incapable of breeding againt but one 
as fruitfal as tlieir parents ; various birds of (he sparrow hind ^ many plants 
propagated from the depositions of bii'ds ; many of those kinds which are of 
passage in England, permanent in other counti'ies ; and some, with us conatsnl 
residents, in olher kingdoms have the nature of Inrda of pass^e ; instances of 
it, 32S, la:. The heron commits the greatest devastation In Iresh waters, 365. 
The Ramingo has tbe largest tongue, 373. Birds of varioiis sorts and sizes, 
more Ibsn Ibe stars in n serene night, seen on the rock of llie Baas, in the Firth 
ofFdrth, 3G4, None make a more indifFei'ent tigure upon land, or a more 
beantifaliu the Rater, than the swan, 410. Of all birda known, it is (he long. 
est in the shell, 413. An incontestibic proof that birds have their manner* 
rather from nature than education, 410 
Btscayneers were in poaseasioo of the whale-fishery on the coasts of Greenland, in 
the beginning of tbe fourteenth century, iii. 33. Their method of laking the 
whale, ib 
Bison and Urns, names of descendants of one common stock; ciTor of the 
naturalists upon this point ; the cow and hisou are animals of the same kind ; 
description of (he bison ; it is supjiOKd by Klein awl BuBon do more than 
anuther uamc for the hooasBUB ; the breed found in all the southern parts «i 
the world ; lliat breed more expert and docile than oura ; many i>end their 
knees to lake burdens up or id them down; the respect for them in India 
degenerated into adoi-ation ; it is nimble of toot ; is esteemed by tbe Hat- 
tenlols; auists them in attending tlieli' flocks, and guarding ibeni against 
invaders; is taught to combat the enemleB of the nation, and every army of the 
Hottentots is famished with a herd of them ; they |wocure the Hotlentoti 
an easy victory before they strike a blow; lives in the same cottage with its 
master, >ad when it dies, a new one is chosen to succeed it by a council of the 
old men of the village, and is then Joined with a veteran of ils own kiud, from 
whom it learns, becomes social and dillgeul, and is taken for life into fi-iendthip 
and pruTerlion ; the bisons are found to differ from each other in several parls 
of (he world ; some have hornti, some arc without ; they are equally tractable 
and gentle when lamed, and are furnished with a fine, luBtrous, soft hair, more 
bcBHliful than that of oar own breed ; (heir hump of diflhrent sizes, wdghiug 
from forty to tifly ponndx, more or less; cuts and lastea somewhat tike a 
drCMcd udder ; tlie bisona of Malabar, Abyssinia, Madagascar, Arabia, Africa, 
and America ; in the course of a few generations, the hump wears away *, its 
dcHcriplion ; the bison and the cow breed among each other; the granting 
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Bit€h) a pregmitt bitch so placed by M. Baffon, that her poppies ^ere brought 

forth iu warm waterl i. 196 
Bitches, one forgotten in a couutry-house^ lived forty days ^vithout any other 
V ifoarisbnaent than the wool of a quilt »he had torn to pieces, ii. 15 
Bittern, or mire-drutn, the solemnity of its evening.caU cannot be described by 
wor^ ; they are calls to courtship, or of connubial felicity ; it differs from the 
beron chiefly iu colour j its wind«pipe fitted for the sound ; opinions cou« 
cemiog the cause of its boomings j nev^ utters its call in domestic captivity ; 
its residence } a retired timorous animal ; its food, nest, and eggs ; iu thi*ee 
days, leads its little ones to their food ; differences between the bittern and 
the heron ; its hollow boom considered by the vulgar as the presage of some 
sad event ; instance of it; its flesh greatly esteemed among the luxurious;, 
it seldom rises but when almost trod upon ; at the latter emi of autumn, in 
the evening, its wonted indolence forsakes it ; is then seen rising in a spiral 
ascent, till quite lost from the view, making a singular noisr, different 
fixim its former bqomings; names given to this bird by the Greeks and 
Latins, ii. 867 
Bivalve shells, iii. 107. All the kinds hermaphrodite, yet require no assistance 
towards impregnation, 119* Particularly in these sheU<*iish the pearls ai*e 
found, 123 
Blackbird of the sparrow kind, iii. 333. Sometimes seen all over white $ its eggs 

and nest, 836 
Black-cap, bird of the sparrow kind, ii. 396. Priced by some for its singing, and 

is also called the Mock Nightingale, 345 
Blacks, coiqectural opinion that the blacks are a race of people bred from onfe 
man accidentally black ; the climate a cause obvious and sufficient to produce 
blackness ; nothing satisfactory discovered upon the cause producing it in 
human complexions ; opinion of Sir Thomas Brown upon the subject, i. 268> 
Whence originally their flat noses, 271. Black parents have procreated two 
white negroes, ib. 
Bladder, birds have no bladder for urine, ii. 215. See Fishesy iii. 8, &c. 
Blennius, or Blenny, description of this fish, iii. 11, 62 
Blind, such as live in countries generally covered with snow become blind, 

i. 239. The mole not blind, ii. 99 
Blind-woi-m, its description, iii, 192 

Blood, arterial blood immediately mixed with air in the lungs is of a fine florid 
scarlet colour; that of the veins returning to the heart is of a blackish crimson 
hue ; whence this diflTerence of colour proceeds, not well understood, i. 142^ 
The blood circulates through the bones, as through every other part of the 
body ; Mr. Belcher the first who discovered it ; his experiment to this pur- 
pose, 253. Blood of the rein-deer preserved in smsll casks for sauce with the 
marrow in spring, 405. The heat of the blood in man and other animals 
about diurty degrees Bbove tongelation ; in the marmot and other animals 
which sleep in wmter, it is not above ten degrees, ii. 79 ^ 
Bloodrhound described, ii. 8 
Blue-bird described ; its residence ; is rarely caught ; its docility ; speaks and 

whistles at the word of command ; Inanner of taking it, ii. 336 
Blue-eat described, i. 423 
Blushing, whenc* it proceeds, i. 211 

Boar, wild, varies not his colour as hogs of the domestic kind ; description ; he 
plows the ground like a furrow ; his tusks seen almost a foot long ; they differ 
from those of the elephant, in that they never fall ; when the boars come to a 
state of maturity, they dread no single creature ; their position when attacked ;. 
the manner of bunting them ; when killed, the testicles cut off to prevent their 
tainting the flesh ; was formerly a native of our country ; William the Con- 
queror punished with the loss of their eyes such as killed in his forests ; at 
present the wild breed is extinct ; i. 408, &c. The Canary boar describi^ ^ 
the tusks being broken away the animal abates its fierceness and vcnery, and 
nearly the same effect as castration is produced, 418. Docs not fly the 
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approuh of tbe lion ; combat of a lim and a ■»M boar, in a mradow aiit 
Algien, 43B 

Bobsk, nmne of Ibe marmot id PalaDd, ii. SO 

Bodies, wby some slight bodies swim, and pondennn bodies Biok,i. 83. IV 
deeper B body sinks, the grester the reaistaace of tbe deprowd fluid bcDealh; 
bow theo, after it is got a certain wsy, doea it Binh at all ! 83. Animal bodiet 
left to putrefy, produce air copiously, 144. Symmetry of the bumao body ; 
the body of a well Bha.p«d man ougbl to be aquare, 306. Human body often 
found to differ from itself in size; instance of it ; the cause ; differa also from 
itself in weight ; ioslances of it, SIS. Those parts fumighed with the grealcsl 

, quantity of nerves, are first in formation, 333. The tone of a sonoroos body 
made to depend upoo the number of Us Tibrotions and not the force, is taking 
an effect for a cause, 341. Suffering ia but to a certain degree ; torture be- 
comicq; excesain, destroys itself; and tbemind ceasea to perceive, when tbe 
body can no longer endure, 358 

■Boerhaave observi ■ ■■ 

DO amall consid , .^_, 

timea, it will deposit a~sediment, 73. Gjnsidered heat ao prejudicial to bealtb, 
that he waa nerei- seen to f.0 near a fire, 13S. His conjecliirea of the caaseof 
hunger, 236, Said, upon poisans, to leach Ibe arts of cruelly ia e«)uiTa1ent to 
wmimittins them, ii, 373 

BoiRuocu, the largest of the serpent kind iuSoulh America ; aometimra tarty 
feet Lti leoKlh, i. 177. Deacriplion of tbis creature, iii, 193 

BouaBSua, supposed by Klein Bipd Buffon another name for the bison, i.342 

Bones, in the enibryo, soft almost as the muscles and flesh ; bard aa the bones 
seem, the blood holds its current through them, oa throngti . other partaofthe 
body; in old age more solid, alao more brittle, and why, i. 263^ &c. Fossil 
bones found on the banks of the Ohio, in Peru, and Brazil, 176 

Bonnet chinois, M. Bufibo'a noime of a rojnkey, aupposed a variety of that 
called Malbrouk, ii. 150 

Bonito, description of tbis iish, iii. 69. 

Buody, name given by our seamen to birds of the pei^uin tribe, ii. 404 

Boi^ndisns, desciiplion of them, i. 360 

Borislhenes, or Nieper, a rirer, its course and source, i. 90 

Borneo, island in the East Indies, where the bahyrouesaa, or Indian hi^, i» 
principally found ; hi^ of Boroeo, Ibe name given by travellers to tbe 
babyrouesaa,!. 417 

, the natives hunt the ourang oulang in Ibe same manner as the 

elephant or the lion, ii. 143 

Bosphorus, (tbe Tbraciao) was (he first appropriated, by granting to such » 
were in possession of its shore the right of fishing in it, i 101 

Bottom of the sea in aome parts not found, and why ; that of tbe Red Sea a 
forest of submarine plants ; Ibat of the sea near America covered with 
vegetables ; a map of the bottom of tbe sea between Africa and America, 
by M. Buache, i. 124, &c. 

Bowels of the ruminating animals considered as an elaboratory wilb vessebin 
il, i. 334 

Boyiina, ofCeylou, a kind of serpent, iii. 193 

Brain and spinal marrow the first seen in Ibe embryo, i. 333. Earlh-wonn 
entirely without it, iii. 315. Some animals live without their l^in for 
weeks, 316 

Brambling, bird of the sporroVr kind, ii, 334 

Brahminsof India have a power of smelling equal to most 'creature; they smell 
the walar they drink, though to us quite inodorous, i. 347. Have erected 
hospitals for the maintenance of all kinds of vermin, 36&. Abo for such 
monkeys as are sick or disabled, ii. 15fl 

Brasit, black clothes woi'n (here soon turn of an iron-colour ; kept in the shop, 

I preserve Ibeu-pinper hue, i. 134. Duck described, ii. 416 

Bread, twelve ouncie of it, and nothing but water, the common allowance for 
four-and.twCJity hours, among the primitive Christians of the East, i. 337. 
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That of the Laplanders composed of bones of fishes^'^pounded and mixe4 with 
the inside tender hark of the pine-tree, 261 

Beam, description of the sea^beara, iii. 62 

Breasts in women larger than in men ; milk found in breasts of men a^ well as 
of women, i. 215. Black women^s breasts, after bearing one^child, hang down 
below the navel ; it is customary among them to suckle the child^ at their 
backs, throwing the breast tn^er the shoulder, 266 ' ' . 

Breath of the lion is very offensive, i. 429. Manner of breathing in fishes, 
iii. 6 

Breeze, constant breeze produced by the melting of snows, i. 148. From sea, 
increases giudually till twelve, sinks away, and totally hushed at five ; upon 
its ceasing,, the land-breeze begins, increases till twelve at night, and is sue* 
ceeded in the morning by the sea-breezes ; cause of these two breezes 3 some- 
times these sea and land breezes come at all houra ; the land and sea 'breezes 

' on the coasts of Malabar and at Congo, 149, 150 

Brisson, his method of classing animals, i. 294 • 

Bristol, a citizen of it, who ruminated his food, i. 336 

Britons, the ancient, considered the hare as an unclean animal, and religioiuly 
abstained from it, ii. 63. I1ie coek a forbidden food among them, 272 

Broches, the horns of tbe stag the first year, i. 384 

Brock, tbe stag of the third year, i. 383 

Brown (Sir Thomas) hoped one day to produce children by the same method as 
trees, 185. His opinion upon the cause of blacknesis in human complexions, 
269. 

Bruu (Le) giving a painter directions about the passions, places the [principal 
expression of the face in the eye-brows, i. 208 

Brush, the name given by huntsmen to the tail of the fox, ii. 25. 

Brutes, in those countries where men ai*e most barbarous and stupid, brutes'are 
^ most active and sagacious, iii. 255 

Buache (M.) has given a map of the bottom of the sea between Africa'and 
America, i. 125 

Bubalus, an animal partaking of the mixed natures of the cow, the goat, and tbe 
deer ; its description 3 has often been called the Barbary cow, from which it 
differs widely, i. 368 

, properly a gazelle of Africa, i. 308. 

, of the ancients, supposed of the cow kind by BufFon, placed among the 
lower class of ruminant quadrupeds, i. 342 

Buccinums, one or two of them viviparous, iii. 113 

Buck, capable of propagating at the age of one year ; one buck sufficient for. a 
hundi'ed and fifty goats ; becomes old before his seventh year, i. 358. Hunt- 
ing the buck and the stag perfoiTied in the same manner in England, 383. 
Number of names invented by hunters for this annual ; does not change, hia 
lair, like the stag 3 manner of hunting him is much the same as that of 
stag-hunting, 330 ,, - . ' 

Buck.goat, produces with the ewe an animal that, in two or three genei'atioiis, 
returns to the sheep, retaining no mark of its ancient progenitor, i. 360 

Buffalo 5 of the varieties of the cow kind, but two are really distinct, the cow 
and the buffalo : they bear an antipathy to each other ; they do not breed 
among each other, and no animals are more distinct, and like each other less ; ' 
are in abundance in Guinea and Malabar; it is a great swimmer ', description 
- of it ; the veal of the young is not better eating than the beef of the old ; 
they are natives of the warmer climates, yet are bred in several .paints of 
Europe, particularly in Italy ; the female produces one at a time ; continues * 
pregnant for twelve months j is afraid of fire ; leather made of its hide is well 
known for thickness, softness, and impenetrability ; guided by a ring thrust 
through its nose ; milk of the female not so good as of the cow ; two buffaloes 
yoked draw more than four strong horses : its flesh hard and blackish, dis- 
agreeable to taste and smell ; this animal wild in many parts of India, and 
dangerous 3 manner of hunting them j when tamed, no animal more patient 
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•r humble ; inferior in size only to the elephant) the rhinoceros, or hippo|io* 
tamus ; the camelopard, or cam£l, if taller, neither so lon|p, nor so corputeut ; 
is fomi of the water, crosses the larji^est rivers without difficulty ; has an 
aversion to red colonrs that resemble flame j in those conntries where they are 
in plenty no person dresses in scarlet $ they oaake most use of their feet 
in combat, and rather tread their enemici to death than gore them, i* 
345 - 

Buffon, (M ) his theory of the earth, and a detill of H ; questions that might be 
asked this most ingenious philosopher couceniii% Ids theory of the earth, i. 14* 
He has brought together a multitude of fects relative to the history of the earth, 

- 16. His system u>out the rudiments of animals, 961. Objections against it^ 
182. Tliinks that women never become bald, 209. His description of the first 
sensatioBs of a man just brought into existence, pointing out the steps by 
which he arrived at reality, 250 

Buffoon-bird, n«.me our sailors give the Numidian crane; its peculiar gestures 
and contortions ; the French call it Demoiselle ; ft is a very scarce bird ; the 
ancients have described the buffoon-bird, but not meant the Numidian crane, ii. 
363 

Bug, the. May-bug, See Beetles 

Bugs, their habits described ; are often found coupling tail to tail ; manner of 
^troying them ; they destroy fleas and devour each other, iii. 215 

Bulbous, hair is so at the root, i. 209 

Bull, the gnimerro, asserted to be between the ass and the bull, i. 320. 

Bull-dog described, ii. 9 

Bull-finch, bird of the >sparrow kinil, ii. 224. May be taught to whistle a 
regular tune, 346 

Bttll-head, description of this fish, iii. 63 

Bttll, the wild in Spain, mean, despicable animal ; have nothing of that sternness 
of aspect remarkable in our bulls, i 342 

B«ill*a-eye, name given by sailors to a terrible hurricane ; , described, i. 153 

Bunting, bird of the spank>w kind, ii. 334 

Bumet, his theory of the earth ; * a detail of that work, i. 10 

Bustard, the largest land-bird that is a native of Britain ; inhabits the open and 
extensive plain ; is much larger than the turkey, the male generally weighing 
jfirom twenty-five to twenty-sevcn pounds ; its description ; its food ; places 

' where frequently seen in flocks of fifty or mor^ ; tliey have always sentinels 
placed at proper eminences, ever on the watch to warn the flock of the 
appearance of danger : are often run down by greyhounds ; in what manner j 
seldom wander above twenty or thirty miles from home ^ the males have a 
pouch, holding near seven quarts of water : they change their mates at the 
season of incubation, about the latter end of summer ; separate in pairs, if there 
bea sufficiency of females for the males ; otherwise the males fight until one of 
them falls ; in France, some of those victims of gallantry found dead in the 
fields ; their nests ; they lay two eggs, almost the size of a goose-egg ; hatch 
for about five weeks ; the young run about as soon as out of the shell ; they 
assemble in flocks in October, and keep together till April : their food in 
winter ^ in parts of Switzerland they are found frozen in the fields in- severe 
weather : when taken to a warm place, they again, recover ; usually live 
fifteen years, and are incapable of being propagated in a domestic state, ii. 285 

Butcher-bird, its description, with its habits; leads a life of continual combat; 
intrepidity of this little creature, in going to war with the pie, the crow, and 
the kestril, all above four times bigger than itself ; it fights upon the defensive 
and often comes to the attack with advantage, particularly when the male and 
female unite to protect their young, and to di'ive away the more powerful 
birds of rapine ; in what manner they sally forth against them ; sometimes 
the combat ends with the destruction of the assailant, and also of the 
defender ; the most redoubtable birds of prey respect them, and they fly in 
their company without fearing their power, or avoiding their resentment ; small 
birds are its usual food ; and when it has killed the bird or insect, as asserted 
by the best authority, it fixes them upon some neighbouring thorn, and when 
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tbtts flpitied) pulls them to pieces with its bill ; the smaller red butcher* 
bird migrates; the places where they are to be found ; their nests, 
and the number of their eggs; the female feeds her young with cater. 
pUlars and other insects, but soon after accustoms them to flesh, pro* 
cured by the male with gpreat industry ; their nature very different from 
other birds of prey in their parental care^ for, instead of driving out their young 
from the nest to shift for themselves, they keep them with care, and even when 
adult do not forsake them 5 the whole brood thus live in a family together $ 
«ach family afterwards lives Apart, and hunt in concert ; upon the returning 
season of courtship this union is at an end, the family parts for ever, each to 
establish a little household of his own ; the manner of flying is always up 
and down, seldom direct or sideways ; different kinds of this bird, ii. 261. 

Butter, the fat of the manati serves in all cases instead of butter, ii. 137. 

Butterfly, some kinds actually live upon nothing, i. 224. One t>f the principal 
ornaments of oriental poetry ; in those countries the insect is larger and more 
beautiful than with us, iii. 249. Easily distinguished from flies of every other 
kind by their wings ; butterflies can discover their mates at more than a mile 
distant ^ description of the bead, corslet, and body ; the eyes have not all the / 
■same foi*m ; but the outward coat has a lustre, in which may be discovered all 
tlie colours of the rainbow ; when examined closely, it has the appearance of a 
multiplying-glass ; the use of their horns or feelers as yet unknown; use of 
their trunks ; difference between butterflies and moths ; they often perceive the 
approach of the female at above two miles distance ; by what sense is 
not easy ta conceive; it has no organs for smelling; the female is 
larger than the male ; if disturbed while united, the female flies off with the 
male on her back, entirely passive upon the occasion ; after junction, they 
deposit their eggs and die ; all females of this tribe are impregnated by tltt 
male by one aperture, and lay their eggs by another ; eVery butterfly chooeea 
for her brood, instead of the plant most grateful in its winged state, that it has 
fed upon in its reptile form; how they keep their eggs warm, and also 
entirely concealed ; many do not lay till the wint<>r warns them of their ap- 
proaching end ^ some continue the whole winter in hollows of ti'ees and do 
4iot provide for posterity until the beginning of April, then leave their retreatSp 
deposits their eggs, and die, 272 

Buzzard, a sluggish inactive bird, often remains perched whole days upon the* 
same bough ; lives more upon frogs, mice, and insects, than upon birds : 
more troublesome to seize : its manner of living in summer ; so little capable of 
idstruction, that it is a provevb to call one obstinately ignorant a buzzard ; the 
honey-buzzard, and the hen-harrier, are of this stupid tribe, and differ chiefly 
in their size, ii. 261 % 

Byrpn (Commodore) our last voyagei* that has seen the gigantic race of man* 
kind, i 279 



Cabiai, the'same animal as the Capibara, i. 415 

Cachalot, a fish^said to pursue a shoal of herrings, and to swallow thousands at 
a gulp, iii. 7. It has generally gone under the name of the spermaceti whale^ 
till Mr. Pennant made the distinction, borrowing its name from th French ; 
description ; the throat of this animal very foimidable ; with case it could 
swallow an ox: it can atone gulp send a shoal of fishes down its enormous 
gullet ; it terrifies the dolphins and porpoises so much as often to drive them 
on shore ; it contains two precious drugs, spermaceti and ambergris ; the oil 
of this fish is easily convertible into spermaceti, by boiling it with a ley of 
potash, and hai'dening it in the manner of soap ; candles are now made* of it ; 

. the balls of ambergris not found in all fishes of this kind, but chiefly in the 
oldest and sti'ongest, 27 

Cagui, or the saki, is the largest monkey of the sagoin kind ; its descriptioik 
ii. 158 

Cajeta, a mountain near it waft epiit by aa earthquake^ i. 68 



Cairo, id what nianuci' tliey pruducc tiirit eii or seven thousand chickens n 
time, ii. 375 

Cains, (Dr.) lived in the li 
DogB, anil tli fides the w 
nnd Ihetiiongre}, ii. 7 

Caloo, the borned Indian raven, ii. 300 

Calcination, all animal substances, nben calcined, are the same, iii. 146 

Calf, name given Id the young of tha bind, or the female of the sta|;, i. 381 

Calf, or hind-cair; the stag called so Ihe first year, i.'SBS 

Callilrix, the green monkey uf St. Ja^ of Ihe ancient conlincut j its deacription, 
ii. 157 

Callyonymiui, tbe draeonel, desei'iptioD of Ihie fish, iii. 63 

Calms attended wilh deluges uf rain ; wbf , and where, 147 

Camel, a ruminating animal, i. 33S. Camel and dromedary, not two distinct 
IdDdg, only a Tariety of the tame, whicli has Bubsisted lime immemoriat ; Ihe 
only sensible diffcfence between these two mees; they produce with each 
other, and Ihe mixed breed is considered the best ; of the two the.dromedary is 
fiu' the moit numerous ; cuunli'ies wbeie llic camel and dromedary are found ; 
neitlier can subsist, or propagate, in tbe climates towards the Norib ; Arabia, 
tbe most adapted to tbe support and production of this animal ; tbe cauiel the 
luost lemperale of all animals ; it can cmilinue to travel several days wilhant 
drinking, and is often mx orsevcndoyB without any sustenance; its feet formed 
to travel upon sand, auJ utterly uuHt ttir moist or mal-shy places; many vain 
efitirls tried to prilpagate the camel in Spain ; tbey have been transported iulo 
America, but bave multiplied in neither; Ihey might perhaps produce in 
these countries, but would in a few years degenerate ; their strength and their 
pBtiencc would rDrsabc them ; and, instead of enriching, become a burden to 
their keepers; naes lo which this animal is put among Arabians j its education ; 
it has n fifth stomach, as a reservoir, to hold a greater quantity of water than 
immediately wanted ; when the citmel finds ilself prosed with thirst, it throws 
up a quantity of tliis water, by a, simple contraction of the muscles, into the 
other stomachs ; travellers, when straitened for water, bave often hilled tbeir 
camels for what they expected lo find within tliem ; counti'ies where commerce 
IS carried on by means of camels ; ttading journey in cnravans ; their food ; 
pursue their nay when Ihe guides are utterly astray ; il9 patience and docility 
when loaded ; in what manner the female receives tbe male ; one male left to 
wait on ten females, the rest castrated; they live forty or fifty years; every 
part of this animal converted lo some useful purpose; its very excrcmcuta are 
oat use less; their burden,. ii. 184 
Cameleon, its dimensions and appeliles; has a power of driving the air it 
breathes over every pari of tbe body ; changes of its colour ; it is an error that 
it assumes Ihe colour of the object it approaches; description of it by LeBrun; 
it ollen moves one eye when the other is at rest ; sometimes one eye seetns to 
look directly forward, while the other looks backward ;' and oue looks up- 
wards, while Ihe other regards Ihe earth, 111,161 
Comelopard described ; dimensions of a young one ; inhabits Ihe deserts of 
Africa ; uo animal, from its diEposition or its formation, less fitted for a slate 
of natural boslilily; it lives enlirely upon vegetables ; known to Ihe aneienti, 
but rarely seen in Europe; often seen lame at Grand Cairo in E^ypt; 
' Pomey exhibited at one time ten upon the theatre, ii. 1B2 
Camlet made of the hau^ of animals about Angora, i. 359 
Canada, above thirty thousand martins' skins annually imported from that counlrj 

Into £i)glaad, ii. 43 
Canals for the circulation of blood through Ibe bones ; are of different capacitia. 
during Ibe different sUges of life, i. 353 ; canal of- Communication through 
which Ihe blood circulates in the f<elus, wilboul going through the lungs, found 
open in some bodieswhen dissected, iii. I2G 
Canary bird taught to pick up tbe letters of the alphabet at Ihe word of command, 
to spell any person's name in company, ii iib; by the name originally from the 
Camu-y Islands ; come to ua from Germany, where they ore bred in numbers { 
at what period brought into Europe is not known ; about a century ago thej 
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were soM at very high prices, and kept only for the amusement of the great; 
in its native islands it is of a dusky grey colour, and so different from those 
seen in Europe, as to raise a doubt about its species; rules and instructions 
for breeding them in a domestic state; apparatus for breeding it in Germany.; 
food the old ones must be supplied with when the young ones are excluded ; so 
prolific are these birds sooietimes, that the female will be ready to hatch a 
second broody before tiie first is able to quit the nest ; this bird kept in 
company with the linnet or goldfinch,, pairs, and produces a mixed breed, most 
like the canary-bird, and resembling it in its song, 343, &c. 

Canary-boar described, i. 4 IS 

Cancerous breasts cured by the sucking of the rnbeth, or the land-toad, iii. 143 

Candle quickly extinguished in an exhausted receiver, and why, i. 143 

Cannons filled with water, and left to freeze, burst, i. 77 

Cantharis, well known in the shops by the name of Spanish flies, aiui for their 
use in blisters ; their description, with the differences from each other ; the 
countries where, ' and trees on which they are seen ; it is reported, that the 
country people expect the return of these insects every seven* years; their bad 
smell is a guide to those who catch them ; they smell so disagreeable as to be 
perceived at a great distance, especially about sun-set, though not seen at that 
* time ; they yield a deal of volatile caustic salt ; their qualities ; the effects 
fall principally upon the urinary passages ; in what manner they are killed, 
iii. 305 

Cape de Verde islands, a south wind prevails in them during the month of July, 
L148 

Cape of Good Hope, a north-west wind blows there during the month of Sep- 
tember, i. 148. Customary to hunt the elephant for its teeth; in what manner ; 
account of an unhappy huntsman, ii. 175 

Capibara, or cabiai, an animal resembling a hog of about two years old ; its 
description ; some naturalists have called it the water-hog, and why ; a native 
of South America, and chiefly frequenting the borders of lakes and rivers ; 
like the otter it seizes the fish upon which it preys, with its hoofs and teeth : 
lives also upon fruits, corn, and sugar-canes; its cry resembles. the braying of 
an ass, more than the grunting of a hog; its only place of safety is the 
water, into which it plunges when pursued, and keeps so long at the botUrni, 
that the hunter can have no hopes of taking it there; when young is easily 
tamed ; itsflesh has a fishy taste, but its head is said to be excellent,!. 415 

Capon of Pharaoh supposed the true ibis ; is a devourer of serpents, and follows 
the. caravans that go to Mecca, to feed upon the offal of the animals killed on 
the journey, ii. 360 

Capons taught to clutch a fresh brood of chickens throughout the year, ii. 275 

Caracal, or the syagush, a native of the East Indies, resembles the lynx in size* 
i. 445 

Caraguata, a plant in the West Indies, which clings round the tree it happens tc 
be near; it keeps away that nourishment, designed to feed the trunk, and at 
last entirely destroys its supporter, i. 176 \ 

Carapo, the gymnotus, description of this fish, iii. 64 

Carassa, ft volcano in South America, i. 44 

Caravan, a single lion of the desert often attacks an entire caravan, i. 425, The 
assemblage called a caravan sometimes composed of numbers amounting to ten 
thousand, ii. 186 

Caiiacajou, name given by the North Americans to the glutton ; its manner of 
killing the rein-deer, i. 406 

Caribou, name the Americans give the rein-deer, i. 406 

Carnivorous animals seek their food in gloomy solitude ; they are sharper than . 
the ruminating animals, and why ; their stomachs small, and their intestines 
short ; their intestines thin and lean, i. 334. Except the dog, none will make 
a voluntary attack, but with the odds on the'u- side ; in propoi'tion as each 
wants strength, it uses the assistance of patience, assiduity, and cunning ; all 
animak of this kind pursue in a pack, . and encourage [each other by their 
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tnatDBl cried ; Gapport b slale of famine Tor scvrral weeks togellierj milk in 
tfadae animulg is moi'e Bpai-ingi Iban in olber», 302 

(^rriivDrons birdtseek for such as ai'e of the size most approaching their own. 
See BiriU. 

Carp, an experiment made with Ihie fish in a large TSse of wntcr, uiide* on sip. 
pump, iii, 8. One found by Bufibu nut lesi Ihan a Imndreil years old ; Ihia 
discutery conlimied by oilier authors, 10. Coutinues in the egg not nbuve 
Ihreenetbi, 13. Mr, Tiill famous for his invention of spaying cnrp lo give it 
a iiue Bavaur, 13. Ita dtseription, B&. The method of faiteniiig it in U damp 
' cellar ; it lim been knovn tliua to live for a furlnighl, grow exceeding fat, and 
tu get a Bu pei'ior flavour, 67 

Carriera, pigeona used to carry letters, ii. 926 

Cari'ion crow resembles the raven in lis appetites, its laying and manner of 
bringing up its young, i. 298 

li'lbageiia, iu America; ifac heat of the climalc afTecIa the speech of Ila 
inhnbilanlB, which is aoft end tlow, and Iheir words generally broken ; more 
Ihan Ihrec pads of our army destroyed by the climate, in our nu^ueccssrul 
attach upon it, i. 13H 

Cartilage, Ihe thyroid cartilage, i. 21&. Corlilages in youth elBBtic, and pliant in 
age, become st last lianl and bony ; and wby, 353 

CarlilaginouB fisheii, Iheir general canformatiun ; auppased Ihey groiv larger 
CTery day till Ibey die ; their inlei-nal structure; are posEcssed of a twofold 
pover of hrealhiug; apertures by which lliey breathe ; thecartilagiaonashark 
or ray, live same hours after lliey are tnkcu ; fiEbea of this tribe can remain 
under waler without taking breath J and can venture llieir heads above Ihe 
deep, and continue for hours out of then' native element; liltle difference 
between Ihe viviparous and the oviparous kinds, in this class of fishes j tire 
divisiausar the carl ilagioous Bsb, iii 33 

Canauivary, a bird fiisl brought into Europe by Ihe Dutch from Java, in the 
East Indie?, where only it is found ; its desciiption ; the part which mail 
distioguishea this animal is the head, which inspires some degreeof terror j ils 
internal parts described ^ it has the head of a warrior, Ibe eye of a lion, the 
defence of a porcupine, and Ibe Bwidness of a courser; is not Go-ce in its 
ijalnral cboracler ; Eiow it defenda itself ; extraordinary manner of going ^ 

bnrning coals, without the emallest tear, or the least injury ; the largeit of 
Jts eggs, is fifteen inches round one way, and twelve Ihe oilier ; places where 

, this animal is found ; it haa not multiplied in any considerable degree, ■> a 
king of Java, made a present of one to Ihe Caplaio ufaDulch^ip, as ■ 
. rarity, ii. 336 

Catacombs of Egypt, i. 3S6 

Cata mountain, huut for the hare or the rabbit,!. 303. The ocelot of M. Bnffon ; 
its description, 441 . Is one of the liercesl, and, for ils size, one of the ntoM 
deatmclive animals ia the world, 444 

Catanea, a city ullerly overthrown by an earthquake, i. 149 

Cataphracalus, or kabaasou, is one ef the largeBl kinds of the armadillo^ ii. 114 

Cataract of the eye, Mr. CfaeGselden having couched a boy of Ihirtees, who lo 
tluit time liad been blind, and at once having restored him lo si^, cuiioivily 
marked Ihe progress of his mind upon the occasion, i. 336 

Cataract of the Rhine, and of the ^'ile, the cataract oF ihe river Tellno, in lul^', 
is above a hundred and fifly feet perpendicular ; one near Gottenburgh m 
Sweden ; other cataracts, i. 97 

Caterpillars, then' difTerences from all other insects ; all these Bnimali are 
hatched from Ihe eggs of butterflies ; during Winter the greatest ntimber of 
caterpillars are in an egg state; in the aurelia stale, Uiey tu« wemingiy 
deprived of life and motion ; some do not make any change at Ibe approach of 
winter, but choose themselves tome retreat, and there remain quite motioalcti^ 
and as insensible as if actually dead; caterpillars of Ibis kiad are fbnwl in 
^reat numbers tt^rther, enclosed in one common web 'that coven tlwai all ; 



INDEX. ■ 351 

there are some of the kind whose butterflies lire all fhe.wioter, and where ; a 
single caterpillar eats double its own weight of leaves in a day, and seems po 
way disordered by the meal ; the body of the caterpillar anatomically con<r 
sidered ; avidity with which they feed ; numbers of their stigmata, or those 
holes through which the animal is supposed to breathe ; it has eighteen lungs ; 
the experiment of Malphigi to ascei'tain their use; all caterpillars spin at one 
time or another ; many of them change their skins five or six times in a 
season ; and in what manner; change into an aurelia; their retreats in that 
state, iii. 250. There are thousands of fishes, birds, and insects, that live 
chiefly upon caterpillars ; a single sparrow and its mate, that have young ones, 
destroy above Ihree thousand caterpilUrs in a week ; some of the kind fitted 
only to live upon leaves and^pt^hts, Will eat each other in preference to their 
vegetable food ; the bodie^of the larger kinds serve as a nest to various flies, 
that very carefully deposit their eggs in them 3 number of worms remain 
within the body nf the catei'pillar, devouring its entrails, without destro3rine 
its life ; the ichneumon tribe is not the caterpillar^s ofl^spring, as suppose^ 
but its murderers, 265 
Cat-fish, its description, iii. 62 

Cats, the wild hunt for the squirrel or the mouse, i. 303. The wliole tribe seek 
their food alone, and nevn* unite for mutual defence nor for mutual support, 
and, except at certain seasons are enemies to each other ; all of the cat kind 
devour nothing but flesh, and starve upon any other provision \ their greatest^ 
force lies in the claws ; the cat goes with young fifty-six days, and seldom 
brings furth above five or six at a time ; the male often devours the kittens ; 
before they are a year old they are fit to engender ; the female seeks the male 
with cries ; nor is their copulation performed without great pain, and why ; 
cats hunt the serpent in the isle of Cyprus ; any animal weaker than themselves, 
is to them an indiscriminate object of destruction ; the mouse is their fovourite 
game, and they patiently watch a whole day, until the mouse appears ; a 
flagrant mark by which the cat- discovers its natural malignity ; their eyes see 
better in darkness than light, and why ; if the inhabitant quits the house, the 
cat still remains ; is excessively fond Of some plants, such as valenan, marum, 
and cat-mint ; particularly loves fish ; its .sleep is yery light t its hair sends 
forth shining sparks, if rubbed in the dark; the wild breed with the tame; 
description of the wild cat ; inhabits the most mountainous and woody parts, 
lives mostly in trees, and feeds only by night ; the cat was much higher iti 
esteem among our ancestors than it is at present ; laws of Howel concerning 
the price of cats ; cats were not naturally bi'ed in our forqpts ; of all quadru- 
peds the wild cat is, perhaps, that whose iuteslines are proportionably the 
smallest and the shortest ; and why ; common tu the new continent, as well as 
the old ; the blue cat ; the lion cat, or more properly, the cat of Angora ; the 
f;ats in Syria and Persia remarkable for their long soft hair, i. 418. All the 
cat kind are kept off by the fires which the inhabitants light to preserve their 
herds and flocks ; and they hunt father by the sight than the smell ; it happens 
that the lion pursues the jackall or the wild dog, while they are hunting upon 
the scent, and merely for themselves ; the lion is then an unwelcome intruder 
upon the fruits of their toil ; from thence probably has arisen the story of the 
lion^s provider ; the lion devours a great deal at a time, and generally fills 
himself for two or three days to come ; in the deserts and forests, his most 
- usual prey are the gazelles and the monkeys, 428. The race of cats noxiona 
in proportion to their power to do mischief ; inhabit the most torrid latitudes 
of India, Africa, and America, and have never been able to multiply beyond 
the torrid zone ; they seldom attack man, though provolced ; of all animals 
these are the most sullen, and, to a proverb, untameable, 442. Different 
classes of the kind, from the lion to the cat, 444. The wild cat and the 
martin seldom meet without a combat ; it is not a match fi>r the martin, ii. 42. 
The cat of Pharaoh injudiciously called the ichneumon, 45. Cats of Con- 
stantinople, a name Of the genette, and why, 50 
Cattle, we have the best breed of horned cattle in Europe ; the large hornless 
ti^reed in some parts of England originaly from PoUnd, \. 339. The Dutch bring 
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great quantities of Ican-'cattlie •<fi*om Denmark, to Ibttfan on their own rich 
gcooiids y that of the Ukraine becomes fat, and is considered the largest breed 
of all Europe ^ in Switzerland these animals grow to a large size ; not so in 
FVance, 342. Size in Barbary, Ethiopia, Persia, and Tartary, ib. Leatber- 
mouthed cattle, 351. ' Liable to be destroyed by the South American bat- 
vampyre, 219 • . 

Caverns, the amazing cavern of Eldcn-hole in Derbyshire ; the dreadful cavern in 
the country of the Arrian Indians, called the Gulf of Pluto, described by 
JEiian ; cavern of Maestricht ; its description ; no part of the world, has a 

' greater number of artificial caverns than Spain ^ in general deserted by erery 
race of lioeaucr animals, except the bat ; the caverns called Oakley-hole, the 
DeyilVholc, and Penpark-bolc, in England ; the cavern of Antiparos, and its 
discovery, i« 28. How natural caverns formed ; t\^o hundred feet as much as 
the lowest of them is found to sink, 65. One in Africa, near Fez, continually 
sends forth either smoke or fiames, 44 

Caviar, the inliabitanls of Norway prepare from eggs found in the body of 
the porpoise, a savoury liquor, which makes a delicate sauce, and. is gOod 
when eaten with bread, iii. 31.- It is made with the roe of the sturgton ; liiore 
in request in other countries of Europe than with us ; and, is a considerable 
merchandise among the Turks, Greeks, and Teneliaus j manner of making 
it, $2 

CnufiCF, the investigation of final causes a barren study, and like a. virgin 
dedicated to the deity, l)rings forth nothing, i. 9 

Cayman, a sort of ctx)cqdile, iii. 149 

Cayopoliuj a kind of opossum ; its description^ ii. 162 ^ 

Cea, an island washed away with several thousand inhabitants, i. 58 

Cenere, a mount of recent appearance, i. 70 

Ceutiocl, some animals carefully avoid their enemies, by placing sentries to warn 
of danger*, and know how to punish such as neglect their post, or are unn»indful 
of the common safety, i. 805. When the marmots venture abroad, one is 
placed as a sentry, upon a lofty rock, ii. 78. The bustards have centinels placed 
upon proper eminences, where,, always oo the watch, they warn the flock of the 
smallest appearance of dans^cr, ii. 286. The flamingo does the same, 372 

Centipes,. the scolopendra, iii. 222 

Ccntriscos, a kind of cartilaginous fish, iii. 56 

Cephus, name given by the ancients to tlie monkey now called Mona, ii. 157 

Cepola, the degcription of tliis (i^-h, iii. 62 

Cetaceous fishes, the whale and its varieties resemble quadrupeds in'their internal 
structure, and in some of their appetites and aflections; they are constrained 
every two or three minutes to conie;up to the surface to take breath, as well as 
to spout ont through their nostril (for they have b*ut one) that water which 
ihey sucked in while gaping for their prey ; tlic senses of these animals 
superior to lliose of other fishes, and it is most likely that all animals of the 
kind can hear ; tlicy ne<^er produce aboveone yoting, or two at the most ; and 
this the female suckles in the manner of quadrupcdi:, her breasts being placed 
as in the human kind above the navel ; distinctive marks of this tribe, iii. 14 

Chaffinch, a bud of the sparrow kind, iii. 334. Time of emigration of the hen, 
ii. 221 

Chamois, a species of antelope, i. 361., Described, ib. 

Charles XI 1. when shot at the siege of Fredericshall, was seen to clap his hand 
on the hilt of his sword, i. 258 

Charybdis, a gulf j Nicola Pesce jumped into it, continued for three quarters of 
an hour bglow, aitd at last appeared holding a golden cup ' in one hand, and 
making his way among the wfiives with the other 5 description of this gulf, 
i. 1*27 

Chascy men of every age and nation have made that of the stag a favourite 

pursuit ', in our country it was ever esteemed a principal diversion of the 

great, i. 382. These sporta reserved by sovereigns for pai-f(cular amusement, 

and wheh; in the reigns of William Rufus and Henry the First, it was less 

criminal to* destroy a human being than a beast of chase 5 sacred -edifices 
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. thrown down for ix>om for beasts of chase j chase of the stag as performed in 
England ; terras used by hunters in that chase \ the same in Sicily, and in 
China, 383. jChase of the fox ; cant terms used by the huntsmen in it» ii. 25. 
Of all varieties, that of the ostrich b the most laborious, is also the moat 
entertaining ; description of it, ii. 232 

Chasms, amazing in the Alps, and still more in the Andes j causes that produce 
chasms or fissures, i. 28 

Chaetodon, or the cai-jhh, its description, ii.303 

Chatterer, a bird, native of Germany ; its description, iii. 62. 

Cheese, the inhabitants of Canada use no other than the milk of the hind, or the 
female of the stag, i.3S8^ Those of Lapland little and well tasted; never 
breed mites, 405 "" 

Cheops, the oldest measure of the human fig^ure in his monumei|t, in the first' 
pyramid of Egypt, i. 281 

Ches^lden, afler couching a boy of thirteen for a cataract, blind from his infancy, 
and at once restoring him to siglit, curiously marked the progress of hie mind 
upon the occasion, i. 236 

Chevjrotin, or little Guinea deery the least of all cloven-footed quadrupeds, and 
perhaps the' most beautiful ; is most delicately shaped 3 its description ; 
native of India, Guinea, and the warm climates between the tropics j the 
male in Guinea has horns, but the female is without any ; they chiefly abound 
in Java and Ceylon, i. 369 

Chicken, an amazing history of it in the e%^i by Malpighi and Haller,i. 185. In 
what manner six or seven thqusand are produced at a time at Grand Cairo } 
capons clutch^ fresh brood of chickens Uirougfaout the year, ii. 275. 

Child, history of the.child in the womb, i. 190.* Children of Negroes able ^o 
walk at two months old, at least to move from one place to another; skin 
of childi'en newly brought forth, is always red, and why ; the size of a new- 
born infant about twenty inches, and its weight twelve pounds ;Jui cold 
countries continue to be suckled for four or five years together ; child's growth 
less every year, till the time of puberty, when it seems to start up of a sudden ; ' 
in some, counti'ies speak sooner than in others^ and why ; diiMren of the 
Italians speak sooner than those of the Germans ; various methods pointed <mt 
to improve the intellects of children, 200. As the child increases in age, the 
inferior parts proportionably lengthen, 218. Inherit the accidental deformities 
of their parents ; instances of it, 270. White children frequently pi*oduced 
from black parents; but never black children from two. whites, 271. Many 
instances of the child in the womb being mai*ked by the strong affections of 
the mother; how performed is not known ; .hard to conceive that the child in 
the womb should take the print of the father's features, 274 > 

piimborazo, a remarkable mountain in South America, i. 65 

Chinese, have neither flats nor sharps in their music, i. 242. Description of that 
people, 264 

Chorosan, in Persia, bodies previously embalmed and buined in the sands of that 
country, presei*vcd from corruption for a thousand years, i. 206 ^ , 

Chough, description of the Cornish chough, ii. 298 

Chrysalis, or the aureliOy iii. 255 

Chryses, an island sunk near Lemnos,i. 58 

Circassians described, i. 267 

Circe, an enchantress, armed her son with a spear headed with the spine of the 
trigon, iii. 43 . 

Circulation of the blood through the bones, first accidentally discovered by Mr. 
Belcher ; experiment made by him for this purpose ; canals for cU-culation of 
the blood through the bones, of dttferent capacities in various stages of life ; 
circulation through all parts of the body, 1. 253 

Civet, the species distinguished into two kinds: M. Bnffon calls one the civet, 
the other th6 zibet; distinction between the two kinds ; the civet thirty inches 
long ; both civet and zibet considered as varieties of the same animal, as 
founer naturalists have done ; the civet resembles the weasel kind, in what ; 
difiers in them, from what ; the . opening of the pouch or bag, tlie rceptade 
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ClsTiclcs, or collar.bonea what animals have them ; M. BufTon says none but 

monkeys; this is an at-ersLgfal,!. S1& 
ClimalcB, calamities in those where air i» coadented by cold, i. 130. Canae 
obvious, and .sufficient to pro<luce blackness of Negroes ; eomplexuHU of 
dllTrrent countries darken in proportion to tlie best of the region, WB. Nexl 
lu humuB influence, the clioiate bas tbe strongest effects upon the uatDre and 
form of quadrupeds, 306 
Clore trees cut down by (be Dutch at Teniatc lo i-aise the price of the ipice ; 

■ouD had reason lo repent of tbeir avarice, i. 139 
Cbuds, the forerunners of a terrible huiTicane, called by sailors tbe bull'i-cji^ 
i. 1&3. Dashing against each other produces electrical fire ; water evaporato, 
and rising forms clouds ; theory upon it ; that of Dr. Hamilton ; the aulbor^ 
theory of cTnponitiin, IbS. At once pour down their contents, and prodnct s 
deluge ; reflecting back imajrcs of things on earth, like nirron, 161 
Ctupen, or herring, its description, lii. 6b 

Coatimondi, extreme length of its anunt j its description ; very subject to eat ill 

, lshahits,ii. 13S 
'Cohiiis, the loach, description of this fish, ii. Oa 
Oubradi Ca pel In, a kind of serpent, iii. 183 
- Cochineal, description of this insect as in our shops bronglil fiom America; 
difTerence between the domestic and wild cochineal ; precautions used by ihvse 
who take care of these insects ; the prDpaj>alor has a new liaiTest thrice a- 
year ; variuoa melliods of killing them pivdncc diflTcrent colours as brought 
lo us } our cochineal ii only the females ; used both for dyeing and oieAciM, 
iii. 306 
Cock, of all birds the cock tbe oldest companion of mun, and first reclaimed 
from the tbrest ; species of cock from Japan, cotered over with hair inatesd 
of feathers ; the western had world the cock from Persia ; Ariitophanen's cock 
the Persian bird ; it was one of the forbidden foods among the ancient Britons ; 
Penia, that first Introduced it to us, no longer knovrs it in it* nalunl 
form; countries where it ii wild; peculiarities in a wild condition; 
another peculiarity in those of the Indian woods, their bones, when boiled, *n 
OS black as ebony ; the Athenians^ had cock-matehes as we ; no animal of 
greater courage, when opposed to his own species ; in China, India, the 
. Philippine Islands, and over the East, cock-fighting the sport and Bmusemcnt 
of kings and princes ; cocks in China as bold, or bolder, than ours, and of more 
strength with less weight ; its great courage proceeds from being-lbe moat 
■alacious of all bitds ; a single cock suffices for a dozen heus, aitd ia (he only 
animal whose spirits are not abated by Indulgence; soon grows o1d,and in Ihctt 
or four years becomes unBt for parposes of impregnation; how long cocks lir^ 
'efl to themselves, not well ascertained : Aldrovaudus makes tbeir we la be 
a T/fit t ure injured, a* UmiEeus aseerls, by elder-berries, ii. STl. Tbe Utck 
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chiefly found in hflnthy monntahiS) and piny forests, 287. Cock of the woodf. 
487 
Cockle, a bivalved shell-iish, iii. 122 

Cud, from the banks of Newfoundland, pursues the whiting, which flies before it 
to the southern shores of Spain, iii. 7. Spawns iu one season, as Lewenhoeck 
asserts, above nine millions of eggs or pease, contained in a single roe, 11. Its. 
description, 64. Fishery in Newfoundland, 70 
Cold, excessive* preserves bodies from corruption, i. 285. Some fishes rendered 
■o torpid by cold in northern rivers, as to be frozen up in the masses of ice, 
where they continue for months together, without life or sensation, prisonei's of 
congelation, waiting a warmer sun to restore them to life and liberty, iii. 79 
Collar-bones, what animals have them, i. 215 

Colour, none refireshes the sight so well as green,^ i. 7. Of the sea, not from any 
thing floating in it, but from the different reflections of rays of light, 125 . Of 
the blood in the arteries or veins, 142. Different colours of the eye, 207. 
Hair takes its coUur from juices flowing through it, 209. That of the object 
contributes to form an idea of the distance at which it appears, 238. Of all 
those by which mankind is diversified, our^s most beautiful to the eye, and 
most advantageous, 268. Those changes the African, the Asiatic, or the 
American undergo in their colour, are but accidental deformities, which might 
probably be removed, 272. Nothing exceeds the delicate regularity of those 
of the zebra, 330 
CoBMts, their number much greater than that of the planets ; they roll in orbits ;. 
experience has not sufficiently confirmed the truth of the investigation about 
their returning pei'iods, i. 2 
Complexion, extremity of cold not less productive of a tawny, than that of heat ; 
, not easy to conceive how the sun whitens wax and linen, and darkens the human 

complexion ; the sun not the only cause of darkening it, i. 269 
Concretions, scarce an animal, or a part of their bodies in which concretions are 
not formed ; experience has found but few cures by the eflicacy of these con- 
cretions 3 often prove fatal to the animal that bears them, i. 367 
Condoma, anomalous animal of the goat kind; its description, i. 368 
Condor possesses, in a higher degree than the eagle, all the qualities that render 
- it formidable to the feathered kind^ to beasts, and to man himself; is 
eigfhteen feet across the wiugs extended, according to Acosla, Gaixillasso, and 
Desmarchais ^ the beak so strong as to pierce the body of a cow ; two of them 
able to devour it ; they do not abstain from man4umself ; fortunately there are 
few of the species ; the Indians bcliev^ that they will carry off a deer, or a 
^oung calf in their talons, as eagles would a hare or a rabbit ; and that their 
sight is piercing, and their air terrible ; that they seldom frequent the forests,, 
as they require a lai^e space for the display of their wing^ ; they come down 
to the sea shore at certain seasons, when their prey fails upon land ; thiiey then 
feed upon dead fish, and such nutritious substances as are thrown upon the 
shore ; their countenance not so terrible as old writers have represented ; those 
who have seen this animal, say the body is as large as thak of a she^ ; many 
instances of its carrying away children ; circumstantial account of this bird by 
P. Feuill^ the only traveller who has accurately described it ; countries 
where it is found ; in the deserts of Pachomac, where it i^ chiefly, men seldom 
venture to travel ; its flesh as disagreeable as carrion, ii. 249 
Conepate, an animal resembling the skink in all except the size, ii. 47 
Congelation, the heat of blood in man, and other animals, is about thirty degrees 
above congelation ; but in the marmot and other animals which seem to 
sleep the winter, the heat of the blood is not above ten degrees above con- 
gelation, ii. 79 ' ^ 
Coot, description of that bird ; residence and nest ; sometimes swims down the 

curribnt till it reaches the sea ; dangers encountered in this voyage, ii. 381 
Coquallin, the Brasilian squirrel, so called by Buflbn, ii. 71 
Coral, the common red, never met with in the fossil world, i. 22 
Coral serpent described, iii. 189 
CoraPplauts, their various appearance ; opinion of Count Marsigli upon corals ; 
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Mr. Cilia proves Ibem the work »r rcjitilei of tlic polypus k'uid ; principal 
expvrimeut to this purpose, lii. 335 

Coralinea, ca\]ed fungi madreporei, iii. 328 

Cordjie, Ibe tockay, and tUc tejuguscu, fill up the cliasm between llie crocodile 
ami the African i^iiaaB, iii. 161 

Coriii, tiame of Ibe third rariely of gazelles, liy M. BofFon, i. 365 

Cormorant, ila deaciiplion and food ; cemarliubly vomcious, with a sudden dige>- 
lion ; its form disagreeable ; lis voice bourse aud croaking ; all its qualitie* ab- 
sceoc^ no»Diider Milton mukeaSalan personate tbis bird j objection sgunat thii 
passage of Miltou'a Paradise Lost vindicated ; fisbes in freah waters, wtd in 
Ibe depllis of tbe ocean j builds in clifis of rocks, and in trees ; preys in the 
day-time] and by nigbi ; onee used in England Tor fishing, and in what manner ; 
liun fdiicaled inCluna, for Ihc purpose of fisbing ; (he best Gsher of all birds; 
Bometimea lias caught tbe fish by the tail ; the fins prevent its being svallowed 

in tlinl position ; bow ti manageB tlie fieh in Ibis caae, ii. 393. Remarked for 
the quickness of its sigbt, 3S5 
Coruaro lived a hundred years, irith a constitutioii naturally fcehle, i. S5& 
Curomandel, amaziug size of oysters nlang that coosl) iii. 1'23 
Corrii'a, orlhe Runner, a bird of tbe ci'anc kind, its descriptigu, ii. 375 
Corruption, excessive cold preserves bodies fi-om it, aud a great degree of dryness 
prodnced by beat ; carib, if drying and astringent, produces the same efiecl ; 
hudiea never corrupt at Spilzbergcn, llioiigh buried for thirty years ) men 
and animals buried in tbe sands of Arabia preserved from corruption for age*,, 
us if actually embalmed; bodies liui-ned in the monasleiy of tbe CoiddierB at 
TliDuluuse, preserved from cnrriiplion ; bodies previously embalmed, buiicd 
ill Ibe sands of Choroian, in Persia, preserved from corruption for a thousand 
years, i, 385. Amazing preservation from it in a mummy lately dug up ill- 
France, 388 
Corypbiena, the razor fish, its description, iii. 62 
Cotopaxi, volcano in Soulb America, desti'ibed by Ulloa, i. 44. More than 

tlirec geographical miles above Ibe Eurfaci: of tlie sea, 65 
Cutlon-lre^ the seed intoiivates parrots, as vine dues man, ii. 321 
CotluB,tbebul|.bead; deBcriplionoflhis fisb, iii. 63 
Couando, much less tbao the porcupinej iis description, ii, 167 
Cougur, the red liger, by M. Buffon ; estrcmely common in Soulb America ; in 
what manner the IniJiaiiB encounter it, i. 436. Kesemblcs (tie tiger in nBtnral 
ferocity, though far iaferior in its dimensioDs, ii. 195 
Coutterneb, reiQarkable bird of Ibe Penguin kind. Sec Puffin, ii. 405 
Cowsallni'ed by music, i. 343. Of ruminant animals, tbe cow kind deservea tbe 
first rank'; meanest peasants in Germany, Pulaiid, nnd Switzerland, Ull «■« 
cow at least for tlieir own table; salted and hung up, b pi-eservcd as a delicacy 
the year round ; cows want tbe upper fure-teclii ; in no part of Europe cswa 
grow BO large, yield more milk, or more readily fatten than in England ; make 
■ no particular distinclioii in thjir herbage, indiscriminately devour the proper 
■ •piantily ; it gives back moi-a than it takes from the soil ; Ibe age of tbe cow 
kiHiwnby the teeth and boms; the nnmberof their teeth ; have eight cat ting- 
leelh in their lower jaw ; manner of renewing (hem ; the honW mora surety 
determine tbia animal's age, and bow ; while (his animal lives, tbe boms 
lengthen ; wants in udder what it has in neck ; the larger the dewlap, tba 
smaller the quantity of its milk ; the kind to be found in every part of the 
world i large in proporlioo to the richoess of the pasture; Africa remarkable 
■ for (he largest and smallest CB(tle of this kind ; as also India, Poland, and ^ 
Switzerland ; among the Elulh Tailars, the cow is so lai^e (hat a tall man only 
can reach the tip of its shoulder ; of all quadrupeds, the cow most liable to aUer- 
aliunfrom its posture; the breed of tbe IsleufMan, and most parts of Scol- 
land, mnch less than (n England ; also differently shaped ; the braed improv^ 
by foreign mixlure, adapM to enpply the ini perfections of our own ; sodi as 
purely Brilish, far inferior in size to those of the continent, 337. Tbe co't 
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' thl?' nrns, and tht bison^ animals of the same kind ; difference in size not so 
remarkable as those in ils form, hair, and horns ; many considered as a diffe- 
rent kind, and names ^iven them as a distinct species, when in reality all the 
same ; only two varieties of the kind really distinct, the cow and the buffalo 5 
they bear an antipathy to each other ; scarcely a part of the world where the 
cow kind is not found ; variety of the horns ; those in Iceland are without 
horns ; Barbary cow or zebu ; of all animals, the cow most extensively propa- 
gated ; an inhabitant of the frozen fields of Iceland, and the burning deserts of 
Libya ; other animals preserve their nature olr their'form with inflexible perse- 
verance J the cow suit themselves to the appetites and conveniences of man- 
kind ; no animal has a greater variety of kinds, none more humble and pliant ; 
the cow and bison breed among each other j the cow does not breed with the 
buffalo; no animals more distinct, or have stronger antipathies to each other; 
the Cow goes nine mouths with young ; the grunting, or Siberian cow, and the 
little African, or zebu, are different races of the bison ; animals of the cow 
kind, by naturalists extended to eight or ten sorts, reduced to two ; an animal 
of th^ cow kind, by no naturalist described ; the description of it, 341. The 
Greeks compared the eyes of a beautiful woman to those of a cow, 365. It eats 
two hfUidred and sevcnty.six plants, and rejects two hundred and eighteen^ 
409 

Cow bezoar, a factitious sort, i. 367 

- Crab, surprising tnanner in which 'the monkeys draw crabs from the water, ii. 154. 
Fdund in fi*esh and salt water, and upon land ; description; its intestines have 
many convolutions ; land-ci*abs of various kinds ; some healthful and nourish- 
ing, others pobonous or malignant to a great degree ; places where found, 
iii. 86 

Crab (violet) of the Caribbee Islands, described ; their food ; their nippers the 
. principal instrument for seizing and cutting their food ; catch such hold that 
the limb is lost sooner than the g^sp ; thus it gets off, leaving its claw 
fastened upon the enemy ; the claw performs its duty and keeps a minute 
fastened upon the finger, while the crab makes off; it loses no great matter by 
a leg or an arm ; as they grow again, and the ai\imal becomes perfect as 
before ; fatiguing and amazing march from the mountains to the sea-shore, to 
deposit their spawn* from which, soon after, millions of little crabs are seen 
slbi^ly travelling up the mountains ; wait the benefit of sea-watcr for their 
delivery ; have under their stomachs four white stones, which gradually 
deci'ease as the shell hardens, and when come to perfection are not to be found ; 
season and manner in which they are caught ; iti Jamaica they are in great 
plenty, and considered as one of the greatest delicacies'; many of this kind 
found* poisonous, iii. 86. Soldier crab seen every year descending from the 
mountains to the sea-shore to deposit its spawn, and to provide itself with a 
new shell; contest between them for some well-looking favourite shell, for;^ 
which they arc rivals ; stick with their claws, beat each other till the weakest 
' is 'obliged to yield, and give up the objeet of dispute ; when taken sends forth 
a feeble cry, endeavouring to seize the enemy with its nippers ; not much 
esteemed for its flesh, 88. 

Crane, bred familiarly in our marshes formerly; not now, and why, ii. 232. 
Genei*al characteristics and habits of birds of the crane kind ; their food and 
flesh, 352. Description of the crane ; Gcsner says, its feathers, in his time, 
were set in gold, and worn as ornaments in caps; description of this bird 
from ancient writers, who have mixed imagination with history ; whence have 
arisen the fables of supporting their aged parents, and fighting with pigmi^ ; 
the crane a social bird and seldom seen alone ; usual method of Bying or sitting, 
in flocks of fifty or sixty together ^, while part feed, the rest keep ' guard ; 
Bubtiists mostly u]y)n vegetables ; arc known in every country of Europe, 
except our own ; are birds of passage ; seasons of their mip^rations, during 
during which they do incredible damage, chiefly in the night ; were formerly 
known and held in great estimation here, for the delicacy of their flesh ; there 
was a penalty upon destroying their eggs ; Plutarch says, cranes were blinded 
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kept in coops, and fattened for the tables of tlie great in Rome'; af 
present they, are con»idei*ed all over F4urope as wretched eating'; qualities of 
tts flesh ; their note the loudest of all other birds ; and often heacd in the 
cloudsy vhen the bird itself is unseen ; amazing heights to which they ascend 
when they fly ; though unseen themselves, ihey have |distinct vision of every 
Object below ; extraordinary length and contortion of its windpipe ; use made 
of |heir clangorous sound ; they rise but heavily, are shy birds, and seldom let 
the fcwier approach them ; their depredations usually in the. darkest nights, 
when they enter a field of com, and trample it down as if crossed over by a 
regiment of men ; com their fiivonrite fpod ; scarce any other comes amiss to 
' them ; Bedims experiments to this purpose ; a little falcon pursues and often 
disables it ; method used on sudi occasions by thpse fond of hawking ; 
barbarous custom of breeding up cranes to be thus baited; easily tamed ; 
Albertus Magnus says it has a particular aflection.for man; the female 
distinguished from the male by not being bald behind ; never la^s above two 
eggs at a time ; the young are soon fit to fly ; and unfledged, they ma with 
such swiftness that a man cannot easily overtake them ; Aldrovaodus aasiires 
us one was kept tame for above forty years ; the vulgar bear the crane a com- 
passionate regard ; prejudices in its favour ; heinous offence in sodiecoantries 
to kill a crane, 354. Distinctions between the crane and the stork, 3&9 

Crane, the Baleai-ic, from the coast of Africa, and the Cape de Verde Islands ; 
its description ; habits ; has been described by the name of Sea Pfeaeock ; real 
l^learic Crane of Pliny ; foreign birds of the crane kind described; the jal^, 
the jabiruguaca, the anliiftia ; the buffoon bird, or Numidian crane^ described, 
ii. 361. PUce where the crane kind seem to have formed tbeir^ general 
rendezvous, 370. The flaming, the most remarkable of all the kind, the 
tallest, bulkiest, and most beautiful ; described, 371. Small birds of the 
crane kind, 376 

Cricetus, the German Rat, by M. Buffon called the hamster ; its description ; is 
the greatest pe^t in the countries where found, and every method made use of 
to destroy it ; its hole a curious object for contemplation ; shows a skill superior 
to the rest of the rat kind; deso'iption of it ; thdr storehouses contain two 
bushels of good grain in each apartment^ means of finding out their retreats ; 
produce youug twice or thrice a year, and bring five or six at a time ; their 
devastations produce a famine ; they destroy each other ; their fur very valua- 
ble, ii. 93 , 

Cricket, different from the grasshopper ; their voice ; food ; never drink j 
sound of drums and trumpets makes them forsake their situation, iii. 241. 

Cricket ^mole) described; thought to be amphibious; the number of their eggs ; 
most detested by gai'denei's ; its devastations ; precautions of the female against 
the black beetle ; their care and assiduity in the preservation of their young, 
111. 241. 

Croches, in the head of a stag, i. 384 

Crocodile, extraordinary combat between this animal and the tiger, i. 438 ; the 
ichneumon discovers and destroys its eggs; kills its young, and sometimes 
entering the mouth of the crocodile, when sleeping on the shore, effectually 
destroys it, ii. 46. The eggs it lays in the sand at a time often amount to 
three or four hundred, 47. The places where found, together with their dimen- 
sions ; description ; several examples of taking a man out of a canoe from his 
companions, notwithstanding all opposition and assistance; terrible even 
upon land ; its depredations ; combats between the crocodile and the tiger ; 
in what manner it seizes its prey ; how a negro ventures to attack this animal 
in its own element ; manner of taking it ia Siam ; often managed like a horse ; 
a club put into its mouth, and the rider directs it as he likes ; manner of taking 
it along the rivers of Africa ; pools of water where bred, as we bi-eed carp in 
our ponds ; in Egypt, and other long-peopled countries, this animal solitary 
andfearfnl; in the river San Domingo, ihey are most inoffensive; children 
play with them, and ride about on their back ; beat them without receiving the 
smallest injury ; probable opinion, its i^usky substance amassed in glanda 
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Vinder Ih^ legs aAd arms ; it« flesh ; the egg^ to the saYages most delicate 
morsels; all breed near fresh waters ; precautions in laying their eggs; the 
female having introduced her young to their natural element, she and the male 
become their most formidable enemies; the open.bellied crocodile thought 
viviparous ; has a felse belly like the opossum, for the young to creep out and 
in, as danger or necessity requires ; their age; produced to fight at the amphi- 
theatre at Rome, 149, &c. . _ 

Croppers, a kind of pigeons, iv. 149 .. y 

Cross-bill, a bird of the sparrow kind, ii. 326 { T ' 

Cros^ fox, an animal between the dog and fox, iii. 29. See IsatU 

Crown, in the head of a stag, i. 384 

Crows fetch and carry with the docility of a spaniel, ii. 296. The Carron-crow 
resembles the raven in appetites, laying, and manner of bringing up its ybttng ; 
the Royston-crow, 398 

Cruslaceous fishes, iii. 81 

Cub, the fox is so called during the first year, ii. 24. Born like those of the 
dog, 26 

Cuckoo, fables invented of this bird, now sufficiently refuted ; where it resides 
in winter, or how provides for its supply! during^ that season, still undis-^ 
covered ; this bird somewhat less than a pigeon, shaped like a magpie, and of 
a greyish tolour : is distinguished from all others by its round prominent 
nostrils ; discovers itself in our country early in the spring, by its well-known 
call ; its note heain] earlier or later, as the season is more or less forward, and 
the weather inviting ; from the cheerful voice of this bird, the farmer instructed 
in the real advancement of the year ; hisloiy and nature of this bird still in 
l^eat obscurity ; its call an invitation to courtship, used only by the mal^ 
generally perched upon a dead tree, or bare bough, I'epeating his song, which 
he loses when the genial season is over ; his note pleasant, though uniform $ 
the female makes no nest ; repairs to the nest of some other bira, generally 
the water-wagtail, or hedge-sparrow, and, after devouring the eggs of the 
owner, lays hers in their place ; usually lays but one ; this the little foolish 
bird hatches with great assiduity, and, when excluded, fondly thinks the great 
iD-looking changeling her own ; to supply this voracious ci'eature, the 
credulous nurse toils with unwearied labour, not sensible she is feeding |ip an 
enemy to her race : the stomach of this bird is enormous, and reaches firom 
the breast-bone to the vent; its food; naturally weak and fearful ; the smaller 
birds form a train of pursuers ; the wry-ueck, in particular, the most active in 
the chase ; supposed, in winter to lie hid in hollow trees, or to pass into 
warmer climates ; story of a cuckoo found in a hollow log, in winter ; pro- 
bable opinion concerning its i*esidence in winter ; Bisson makes not less than 
twenty-eight sorts oC this bii-d; and talks of one of Brasil,as making a horrible 
noise in the forests, ii. 311. Dr. Jenner^s account of, 313 

Cuckoo-spit, or Froth-worm, its description, iii. 244 

Cugacu apara, name in Brasil for roebuck, i. 394 

Curlew, a small bird of the crane kind ; its dimensions ; places where fonnd | 
manner of procuring its food ; its habit ; its nest, and number of eggs ; a bird 
of passage, ii. 378 

Currents of rivera well explained by the Italians ; to be differently estimated ; 
side current ; back current ; sometimes the current at bottom swifter than at 
top, and when ; double current, i. 86. Found to run in all directions ; manner . 
in which mariners judge of the setting and rapidity of the current; currents 
are generally found most violent under the equator; a passage with the 
current gone in two days, with difficulty peifornied In six weeks against it ; 
curi'ents do not extend above twenty leagues from the coast ; the currents at 
Sumatra extremely rapid, run from south to north ; also strong cuiTents 
between Madagascar and the Ca(>e of Good Hope ; but the most remarkable 
are those continually flowing into the Mediterranean Sea ; cuirent runs one 
way at top, and the ebb another way at bottom, 112 

Current of air, driven through a contracted space, grows more violent and irre< 
sistible, i. 151 
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Cusco, Garcitasso de la Fega, asserts, the air is so dry and so cold there, thai 

flfesh dries like wool], without corrupting, i. 385 
Cuttle-fish, its description ; contrivance with which it is fumislicd by- nature, 

when under a difficulty of escaping, iii. 3 IB 
Cybotiis, a lofty mountain swallowed by an earthquake, i. 70 ' 

Cynocephalus, the Mag^t of Buffon, the last of the ape kind ; its description ; is 

a native of Africa auid the East, ii. 146 ^ 

Cyprinus, or the carp, iii. 65. 

D 

Dam, in the i*apacious kinds, leads her young forth for montlis together $ it is 
not so with those of the har^ kind, ii. 60 

Dam pier, the celebrated navigator, has added more to natural history than^half 
be philosophers before him; the first who informed us of the distinctioiis 
between such turtles as are malig^^ and such as are wholesome ; saw one at 
Jamaica that measured six feet broad, iii. 98. His curious -observatioiia on 
the winds in warm ciunates, i. 149. Observes the flamingos, when seen in- the 
day, always appear drawn up in a long close line of two or three hundred 
together^ aod present, at the distance of half a mile, the exact representation of 
a u>ng brick wall ; they always appoint one of the number as a watcli^ iL 372. 
Says their flesh is well tasted, 373 

Damps of various natui*es in mines ; the fulminating sort, 1. 33 

Dancer, a dqg of the monsrel kind, ii. 9 

Dane, tiie taUest dog bred in England, ii. 9 

I^ish dog, descended firom the masUBT, ii. 7 

^r% its inhabitants use ostriches as horsfes, ii. 233 

Darien, an isthmus, has a particular hog, called waree 5 described by Wafer, 
i.417 

Darkness, surprising how far the eye accommodafca itself to it ; remarkable 
instance of it in a gentleman, a major under Charlis the Firat, i. 239 

Deaf men often found to see the Ibi'ce of those reasonings which they conid not 
bear, understanding every word as it was spoken, i. 210. One born deaf must 
necessarily be dumb ; instances* of two young men, who, born deaf, were 
restored to hearing ; a pei'son born deaf, by time and pains, taught to write, 
read> speak, and, by the motion of the lips, to understand what b said ; 
instances of it, i. 245 

Deafness, one of the most common disorders in old age ; way to know this 
defect, either internal or external, i. 245. 

Death, a young man born deaf and dumb, knew nothing of death, and never 
thonght of it till the age of twenty.four, when he began to speak of a sudden, 
i. 245. A spectacle which frights us at a distance, but disappears when we 
come to approach it ; uncertainty of the signs of death, 258 

Deer, annually shedding horns, and their permanence in the sheep, draws'a disUnct 
line between their kinds, i. 350. The little Guinea deer, the least of aft 
cloven-footed quadrupeds, and most beautiful, its description, 369. AlPof 
the deei* kind want the gall-bladder, 376. A downy substance like velvet 
upon the skin covering the skull of a deer, when the old horn is fallen off, 377. 
Tlieir horns grow differently from those of sheep or cows ; they arcfurrowed 
along the sides, and why, ib. The bran deer cr the brown deer, called by the 
ancients' tragelaphus, found in tbe forests of Germany, 387. The new continent 
of America produces animals of the deer kind in sufficient plenty, 388 

Deer (fallow) no animals more nearly allied than the stag and fallow-deer, yet 
they never herd nor engender together, nor form a mixed breed ; each form 

. distinct families, and retain an unalterable aversion ; the fallow-deer rarely 
wild in the forests 3 arc in general bred in parks, and their flesh is preferred to 
that of any other animal ; a herd of them divides into two parties, and engage 
each other with great' ardour and obstinacy ; both desu'ous of gaining a 
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fovoiirite spot of the park for pasture, and of dnving the ranquished into the 
more disagreeable parts; manner of theii* combats; are easily tamed, and 
browse closer than the sta^ ; they seek the female at the second year ; their 
strength, cunning and [courage, inferior to those of the stag ; we have in 
England two varieties of the fallew-^eer ; one brought from Bengal, the other 
from Norway ; flesh of the French fallow-deer has nut the fatness nor the 
flavour of that fed upon English pasture ; Spanish and Virginian fallow-deer; 
deer without horns, their description, i. 388 
Deer (rein) the most extraordinary, and most useful ;^ native of the icy 
regions of ; the noi*th ; it answers the purposes of a horse ; attempts 
laade to accustom it to a more southern climate ; in a few months it decUoes 
and dies ; answers the purpose of a cow in giving milk, and of the sheep in 
furnishing warm clothing to the people of Lapland aad Greenland ; descrip- 
tion of m rein-deer ; its rutting ^time, ^and that of sUeddipg its borus ; dme- 
f&ofse between this deer and the stag ; it is not known to the natives of Siberia ; 
Anyerlcajns-call it caribou ; herdsmen of tephind known to possess a thousand 
r^Q-deer. in a single herd ;. it subsists ajm moss, and makes the riches of the 
people of Liaplaiid ; gnats and gad-flies very forniidable to this deer in Lapland ; 
female brings forth in May ; its milk thinner than that of the cow ; sweeter 
an4 more nourishing, i. 400. Is of two kinds in Lapland ; it draws sledges ; 
can go about thirty miles without halting, and without dangerous effort; 

feneraUy castrated by the Laplanders ; oneioale left to six females ; begin to 
reed when two years old ; go with young eight months, and bring two at a 
time; fondness of the dam remarkable; live but fifteen or sixteen years ;r 
inanner in which the Laplandei-s kill them ; scarce any part of this animal not 
converted to peculiar uses; the Laplanders find their necessities supplied from 
the leiu-deer alone ; in what manner ; diseases of this animal ; the blood of 
the r^n-deer preserved in small casks for sauce with the marrow in spring ; 
the horns converted into * glue ; the sinews lUake the strongest sewing-thread ; 
the tottipie a great delica^ ; the intestines, washed] like our tripe^ in high 
esteem among the LaplaMirs ; bears make depredations upon the rein-deer ; 
glutton its most danger%|i and successful persecHtor; only Jmethod of 
escape from this creature, 406. In what manner the rein-deer is killed by it,' 
ib: The wolf never attacks a rein-deer that is haltered in Lapland, and why, 

ii. 2^ 
Deformity, children often inherit even the accidental deformities of their parents ; 

instances of it ; accidental defoi*mities become natural by assiduity continued 

and ^ncreai^ed through successive generations, i. 270. All those changes the 

AJlGriCfiP» the Asiatic, or the American undergo, in their colour, are accidental 

deformities, probably to be removed, 271 
Dfnnoiselle^ name given by the French to the Numidian bird, ii. 363 
DepOBa> a Kai|^ serpent^ native of Mexico, iii. 194 
Desman, one of the three ^ distinctions of the musk rat ; a native of Lapland, 

ii. »2 
Devtf {sea) or fishing-frog, described, iii. 54 
~ Dew eopipensates the want of showers in Egypt, i. 152 
Dev.lap ; of two ^ebras, seen by the author, the skin hung loose below the jaw 

upon the neck in a kind of dewlap, i. 333. The-cow wants in udder what it has 

in neck, ftnd the larger the dewlap the smaller the quantity of its milk, 340 
Dmbleret^ a mountain in France suddenly fallen down ; its ruins covered an 

extent of a league square, i. 68 
Dictionaries of Arts and Sciences, a fault that has infected most of them, 

i.298 
Diet, of a thin sparing kind, remarkable amOng quadrupeds as well as the human 

species, to produce hair, ii. 37 
Digester, an instrument ; meat and bones put into it, dissolved into a jdly in six 

or eight minutes, i. 132 
Digestion, these organs in birds are in a manner reversed, ii. ^15. Not perfect 
in. birds that live upon mice, lizards, or such like food, 266. Performed by 

.tome unknown principle in the stoniacb, acting in a manner different from aU 
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kindt of artificial maceration 5 this animal power lodged in tlie maw of lUktHf 

Biaorders^ infectious, propagated by the effluvia from diseaBcd bodies, i. 138. 
Most of those incident to, mankind, says BaooiH arise from the changes of 4he 
atmosphere^ iii. 10. fishes have their disorders, 79 

Diver (the great northern), a bird of the smalter tribe of the penguin kmd ^ tlM 
grey Rpeckled divert the scarlet-throated diver, ii. 406 

Divers known to descend from twenty to thirty fathom : of all flraee wlw -tefe 
brought information from the bottom of the deep, Nicolo Pesoe flw Mfit 
celemted ; account of his peHbrmanoes by Kircfaer, i» 1^. Soaw knows to 
continue three qtiarters of an hour under water Without breathing; they ominlly 
die consumptive ; manner of fishing -for pearls, iii. 1S6 

Dodo, its description ^ among birds, as the sloth among quadmpeda, aa unMsist- 
ing animal, equally incapable of flight or defence ; natives of the Isle of Fraaeet ' 
die Dutch first discovered and called it the nauseous bvd ; trav^eta deem iti 
flesh good and wholesome; it is emtay taken; three-.or lour doddk enoiigfa to 
dine u hundred men ; whether the dpdo be the same bird with that described 
under the name of tiK bird of Nazareth remains uncertain, ii. 398 

Doe^ the female of the deer kind, i. 390 

Dogs, always running with their noses to the ground, supposed of old the flfit 
that felt infection, i. 137. In the dog kind Sie chief power lies hi the midcr 
jaw, i. 419. In Syria, remarkaMe for the fine, glossy length and seftBess of 
their hair,, 424. In tropical climates lose the ddicacy of their soenl^ and why ; 
the lion, tiger, panther, and ounce, all natural enemies to the dog, 444. 'Dog 
kind not so solitary as those of the cat, ii* 1. Their proper prey are ammals 
unfitted for climbing ; they ean live for some time upon fruits and vegetaUesi 
12. Description of the dog ; knows a beggar by his clothe^ by Ins voiee,-or his 
gestures, and forbids his approach, ib. The dog most susceptible of chAiige 
in Its form, 4. Alldogs are of one kind ; which the original of «n ; wMeh the 
savage dog ; whence such a variety of descendants is no easy matter to deicr> 
mine; the shepherd^s the primitive animal of htttfind ; those wikl in AaMrica 
and Congo, as those of Siberia, Lapland, Iceland, of the Cape of Good Hope^ 

; of Madagascar, Calicut, and Malabar, resemble theshephertPs dog ; tlioae la 

, Guinea, at the second or third generation, forget to bark ; dogs of Albanv,of 
Greece, of Denmark, and of Ireland, larger and stronger than any other ; 
shepherd's dog, titmspotted into temperate climates, and among people 
entirely civilizoi, from influence of climate and food alone, become a matin, a 
mastiffj' or a hound ; Turkish dog ; great Danish dog; great Irish Woif 
•dog; the Utile Danish dog; their variety now in England much greater than 

i in the time of queen Elizabeth ; Dr. Caius divides the whole race into three 
kinds, the generous, the farm kind, the mongrel; 5, &g. Three shephevd^s 
dogs reckoned a match for a bear, and four for a lion; three of them over- 
came a lion in the time of King James the First ; the famous poet, Lord 
Surrey, the first who taught dogs to set ; the jmg dog ; the English bull dog; 
the lion dog; originally from Malta; its description ; the molossian dogs 
of the ancients, according to M. Bufibn ; Epiroiic dogs^ mentioned by Pliny ; 
Indian dogs, mentioned by £lian ; his description of a combat - between 
a dor and a lion; the bravest' of the kind; the nobler kind of dogs, 
of which such beautiful ancient descriptions, now utterly unknown; 
puppies* eyes not open till ten or twelve days old ; dog*s teeth amount to 
forty.two ; this animal capable of re-producing at the age of twelve months ; 
goes nine weeks with young, and lives about twdve years; other par> 
ticulars concerning dogs; many kinds of birds the dog will not touch; 
dogs and vultures living wild about Grand Cairo in Egyp^ continue 
together in.an amicable manner, and are known to bring up their young in 
the same nest ; dogs bear hunger for a long time ; a bitch, forgotten in a 
country house, lived forty days without any other sustenance than the wool 
of a quilt she had torn in pieces, 14. The wild, hunt in packs; unknown, 
such as he was before the production of man ; some fi'om a domestic state, 
have turned savage, and partake of the disposition of the wolf, and attack the 
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most ibriaidable aaimal of the forest ; are easily tamed^ and quickly bcfcibiiie 
familiar aud submissive, 3. £xperimeut8 to prore the wolf aiid. the fox not 
ef the same nature with the dog, but of a species perfectly distinct ; sRiiaMls 
in this cuuntry bred between a dog aud a fox, 12. A dog set at liberty^ in his 
sava^ fury flew upon every animal, owls^ sows, and men, 13. The d«g aad 
wolf so much alike internally, that anatomists can scarce perceive the difference ; 
a lyouug dog shudders at tl^ night of a wolf 3 dogs and wolves so differant in 
tlieir dispositions, that no anknal cau have a more perfect antipathy, 10. By 
instinct, without education, dogs take care of flocks aud herds ; show no appe- 
tite to enjoy their vict<Hry when the wolf is kilfaedi, but leave him where he 
falls, 17. Catesby asserts the wolf was the only dog vised by the Americans 
before the. Europeans came ainoog them, aud that they have since crocreoted 
together ; thus proving the dog aud the wolf of the same species, 22. losur- 
mouutable antipathy between the dog and the jackall ; they never part without 
an jcagagement, 29. Famished dogs more hairy than * those whose f(MMi has 
been nK>re plentiful, 37. , All kinds pursue the hare by instinct, aiid follow it 
more eagerly than other animals, 60. Few dogs dare to encounter the otter, 
123. Some purposely trained for discovering the retreat of the otter^ ib. 

Dog butchers all over China, and shambles for selling their flesh ; wberevo- a 
dog butcher appears, all the dogs of the place are in full cry alter him ; along 
the coasts of Guinea, their flesh is esteemed a delicacy by the Negroes ; they 
give a cow for a dog, ii. 12 

Dolphin, caught in the Red Sea, known by a ring to be the same taken before in 
the Mediterranean, i. 114. Allured by music, 242. Not easy to assign a 
cause why the ancients have invented so many ftibles oa the subject ; tlieir 
boundifigs in the \fater have taught siariners to prepare for a storm; 
old painters and sculptors have drawn them wrong ; Rondelet as- 
sures us be has seen a dolphin carried alive from Montpellier to Lyons ; 
their motions the trambols of pleasure, or the citations of terror, not well 
known ; in fair weather they herd togethei*, and pursue shoals of various fish 
with' impetuosity, iii. 30 

Dolphin is also the name of the ophidium, or the gilt-head, iii. 61 

Doradoy a fish of the spinous kind, the most voracious ^ its desiiription ; tk^ 
flying-fish is chiefly sought by it ; war&re carried on between them, iii. 70 

Dorae, description of this fish, iii. 63 

Dormouse, the mercury of tfaie thermometer plunged into the body of the living 
dormouse, never rose beyond its pitch in air, and sometimes sunk at^Sive a 
degree, ii. 79- The greater sort M. Buflba calls the lair, the middle size he 
calls the lerot, and the less he denominates the fliiwcardm/ tlienr descriptions ; 
agree in being stupified like the marmot durii^ winter ^ their nests and provi- 
sions 'y they bring forth three or four young at a time but once a-year^ In the 
iipring, 91 

Dorr-beetle, or May-bug, iii. 300. See BeetU 

Dottrd, a small biixl of the crane kind, ii. 370 

Doves, the ring-dtney it 326. The turiU-dwet, 326. The stoeh-daw, 323. 
See Pigeon. 

JX>«i^ a monkey of the ancient continent, so called in Cochinchina, where it is a 
native ; its description ; forma part of the chain by which the monkeys of one 
continent are linked with those of the other, ii. 157 

Praco-volaus, a flying ball of fife, i. 161 

Drag,. name given by the huntsmen to the tail of the fox, ii. 25 ' 

Dragons, the whole race dwindled down to tha flying' liBGurd, iii. 164 

Dragon-fly, or the libella, described, iii. 227 

Dragonet, a description of thia fish, iii. 62 ■ 

Drill of Purchas, an ape of the eunmg-ootang kkid^ ii; 139 

Dromedary, a. sort of camel, ii. 184 

Drones, the second aoict ef bees, topposed to be the Bales; tiMir celki the 
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working bees kill the drones in the worm Ptate in the cell, and eject them from 
the hive^ amonjr the general carnage, iii. 273, &G. 

Dryness a great degree of it produced by heaty preserves from corruption, 
1.285 

Duck, when ducks are caught, the men keep a piece of turf burning near their 
mouths, and breathe upon it, lest the fowl, smelling them, should escape, ii. 
813. Plutarch assui-es us, Cato kept his family in health, feeding them with 
duck, whenever they threatened to be out of order, 109. Its eggs often laid 
under a hen ; seems a heedless, inattentive mother ; of the tame iduck, ten 
different sorts; and of the wild, Brisson reckons above twenty; the most 
obvious distinction between the wild and tame ducks ; difference between wild 
ducks among each other; sea and pond ducks ; names of the most common 
birds of the duck kind among ourselves ; and of the most noted of the foreign 
tribe ; their habits, uests, and number of eggs ; are, in general, birds of pas- 
sage; then* flesh; the ducks flying in the air, often lured down from their 
heights by the loud voice of the mallard from below ; what part of the lake 
they generally choose ; what can employ them all day not easy to guess ; man- 
ner of making and managing a decoy to fake them ; the American wood-duck ; 
general season for catchilig theip in decoys, from the end of October till 
February ; taking them earlier prohibited by an Act of George the Second, 
imposins a j>enalty of five shillings for every bird destroyed at any other 
season ; amazing quantity of ducks sent to supply tbie market of London ; 
manner of taking them frequently practised in China, 420, &c. ^ 

Dunlin, a small bint of the crane kind, ii. 376 

Dwarf, in England, as late as the time of King James the First, the court was 
furnished with one'; and he was called little Jeffery ; Peter of Rnssia cele- 
brated a marriage oi d waifs, i. 275. They seem to ^have tacultiet reaeml>ling 
those of children ; history of a dwarf accurately related by M. Danbenton, 
277 

£ 

£agle kind, the flap of an eaglets wing known to lay a man dead in an instant, ii. ^ 
212. It flies at the bustard or the pheasant, 240. * Distinctive marks from the 
other kinds of carnivorous birds, 242. The golden eagle is the largest and 
noblest of all those birds designated by the name of eagle ; its description ; 
considered among birds as the lion among quadrupeds ; strong similitude to 
each other ; great patience, and much art, required to tame an eagle ; though 
taken young, and brought under by long ^^iduity, yet it is a dangerous 
domestic, and often turns its force against its master ; sometimes has an 
attachment fonts feeder; it is then serviceable, and will provide for bb 
pleasures and support ; flies the highest of all birds, and from thence has by 
the ancients been called the bird of Heaven ; it has also the quickest eye, but 
its sense of smelling is far inferior to that of the vulture ; it never pursues 
but in sight ; finds difficulty in rising when down ; carries away geese, cranes, 
hares, lambs, and kids, and often destroys fawns and calves, to drink their 
blood, and carries a part of their flesh to its retreat ; infants, when left unat- 
tended, have been destroyed by these rapacious creatures ; the eagle is pecu- 
liarly formidable when bringing up its young ; a poor man got a comfortable 
subsistence for his family, during a summer of famine, out of an eagle'*8 nest, 
by robbing the eaglets of food ; eagles killed a peasant who had robbed their 
nests; tha-e is a law in the Orkney Islands, which entitles any person that 
kills an eagle to a hen out of every house in tfie parish in which the 
plunderer is killed ; the nest of the eagle is usually built in the most 
inaccessible cliffs of Ihe rock ; description of one found in the Peak of 
Derbyshire ; it hatches its eggs for thirty days ; very rare to find three 
eaglets in the same nest ; and it is asserted, that the mother kills the most 
• feeble or the most voracious ; it is believed they live above a hundred years, 
and that they die, not of old age*, but from the beaks turaing inward upon the 
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«wier jaw, and pi^Fenting Ibeir taking any food ; an eag^le endured bnnfer for 
twenty-one days, witbout any vustenance whatever; they are first white, tben 
ladiuing to yellow, and at last light-brown ; age, hunger, captWity, and 
difieaseii, make them whiter ; those kept tame are fed with every kind of flerii, 
fresh or corrupting ; and upon a deficiency of that, bread, or any other provi- 
sion, will suffice^ it is dangeix>us approaching them, if not quite tame; and 
they sometimes send forth a loud, piercing, lamentable cry, which renders 
thefn still more formidable ; they drink put seldom, and perhaps when al 
liberty, not at all ; the bald eagle an inhabitant of North Carolina ; breeds in 
that country all the year round ; manner in which the eggs are hatched ;cIm« 
racteristics and habitudes of this animal ; its nest is large enough to fill the 
body of a cart, and commonly fnll of bones half eaten, aLd putrul fle«b| the 
stench of which is intolerable, ii. 342, &c. \ 

Eagle, the mo eagle called aquila piombina by the Italians ; they often lay three 
* or four eggs, of a less size than those of a ben ; of a white eliptical form ; 
distinctive marks uf the golden eagle^ of the common eagle, of ihe^baid eagU^ 
of tbe uiMie eagley of the rough-footed eagle^ of the trlUte-taUed eagtey of the 
erne, of the black eagle, of the em eagle, of the oeprey, of the jean Is Mme, 
of tbe Brasil eagle, of the Oroonoko eagle, of the crowned African eagle^ of 
the eagle of Pondicherry, ii. 246. 
Ears, distinguishing features in quadrupeds ; serVe in them as principal marks 
of the passions ; smallest ears in men said to be most beautiful ; the largest 
the best for hearing; some savage nations bore their ears, and draw that part 
down till tbe tip of the ears rests upon the shoulder, i. 212. tlndulations, 
which strike tbe ear, supposed but one continued sound, by their qnirk succes- . 
■ions, though in reality they make many, i. 240. Person^ hear di£Perently 
with one ear from the other ; these have what musicians call a bad ear ; and, 
as hearing false, also sing folse ; such persons *also deceived' as to the Mt 
whence 'the sound comes, 244. From what cause the small ears of the Tartars 
and Chinese, 270. Those of tbe hare moveable and capable of direction to 
every quarter, ii. 59. Birds have not the external ear standing out from the 
head ; probably the feathers encompassing the ear-holes supply the defect of 
the exterior ear, 213 
Earth, its globe a million of times less. than the sun, i. 1. Placed at a happy 
middle distance from the centre in our solar system ; less. disUust 
from the su» than Saturn, Jupiter, and Mars, and less narched 
up than Venus and Mi'ecury situated too near tbe violence of its ^ower ; 
the earth, like a chariot wheels, has a componnd motion ; its rotun. 
dity proved ; is rather flatted at the poles, and its form i-esembles that 
of a turnip, 4. Considered as one scene of extensive desolation, 9. Supfiosed 
ky Buffon a globe of glass ; by Whiston a sphere of heated iron ; by Kircher 
one dreadful volcano ; by Burnet a great mass of water ; composed of diiferent 
hiyers or beds, lying horizontally one over the other, like the leaves of a book, 
24. By Hutton supposed to Imve existed from eternity, and that there is no 
trace of beginning or end, 16. By Whitehurst to have originated from a 
fluid state, and gradually become solid, 18 
Earth, garden, or mould earth, a kind of mother never found an enemy to man, 
L 25. Black earth formed by decayed leaves and branches in Burgundy, 86. 
Drying and astringent earth preserves bodies from corruption, 282, All s«(^ 
earths as ferment with vinegar are a composition of shells, deca]^ and 
crumbled down to one uniform mass, iii. lOlf 
Earthquakes frequent through the whole region where a volcano is situated, i<S9. 
Tarioos. kinds of them distinguished by philosophers, and by M. Buffon \, air 
the only active operator in them ; several ophiions n|H>n the cause of them ; 
activity of internal heat alone sufficient to account ^Ibf every appearance 
attending earthquakes ; twelve cities in Asia Minor swalloved up.ki one night ^ 
extraordinary eaithquake related b|L Piiny ; account of that in the yetr 1603, 
extending to a circumference of two tliousand six hundred leagues ;. mkmte 
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description <yf fhaft in Jeroaicft in 1692 ; oecount of the dreadful sbock in 
Oalabria in 1638 ; concomitant circomstauces ^ttendinfi^ eartbquaketi, dS 

teertb-worm of America, ofilen a yard in length, and thick as a walking cane, 
I. 977. Its description, iii. 314 • 

Earwig-) its hahks ; I'eproaebes groundtem abeut this animal ; its food ; general 
eharacterifitics of the kind; lives in its winged state a few days; dies to all 
appearance consitmptWe, iii. 243 

Ccbeneis, the sucking fish, its description, iii. 64 

Echini, or Vrchins, a multi valve shelUiish, iii. 1S7. See Urchins, 

Bcho, BO art can malu; au echo, i. 244 

Bc>l described, iii. 64 

eiffiavia from diseased bodies propagate disorders called infectious, i. 14<> 

Egg, all birds, most fishes, and many of the insect tribes^ brought forth fiom eggs, 

i. 185. Warmth of the sun, or of a stoFc, efficacious in bringing the animal in 

the erg to perfection ; its description ; histoi^ of the chicken in the egg to 4t8 

comfHete formation, 186. The ichneumon discovers and destroys the eggs of 

the crocodile; the crocodile lays in the sand at a time three or four bnudred, 

1i. 46. Sacli birds as nodisturbed lay bu^^wo or three eggs, when their eggs 

-are stolen' lay ten or twelve ; a common hen, moderately ftnl, lays above a 

hundred from the beginning of spring to the latter end of nntiimn, ii. 220. 

•Sone of the ostrich weiigh above fifteen pounds, 231. Inhabitants of Norway 

prepare from the eggs of tlie porpoise a kind of caviar, or delicate sauce, 

•good when eaten with bread, Hi. 31. Manner hi which the eggs of fishes are 

impregnated wholly unknown, 74. Doubts whether fish come from the egg 

completely formed, ib. Those of the turtle hatched by the sun, 100 

f^gs, (sea) name given in our cabinets to a muUivalve shelUfish, called echini, 
er urchins, by naturalists ; those of the sea urchin a great delicacy, iii. 127. 

£gypt has south winds so hiot during summer that respii-ation is almost stopped 
by them ; they are Charged with such quantities of sand, that they daiken 
the air as with a cioud ; it rains very seldom in that country, but the 
want of showers is compensated by the copiousness of .their dews, i. 152. A 
mummy not long since dng up in France, shows the art of embalming mere 
compl^ely understood in the western world than in Egypt itself, 28P. The 
ichneumon used in this kingdom for the same purposes that cats are in Europe, 
ii. 45. 

Kgyptians carried the art of embalming to the highest p^ifection ; copious 
detail of if, i. 286. Paid divine honours to tlte ibis ; Maiilet^s observations 
concerning this bird, ii. 360 
Eider-duck, ii. 416. Remarkable for the warmth of its nest, ib. Furnishes tlie 

valuable luxury called either dowfiy 420 
Elephant, not afraid singly to make opposition to the lion, i. 429. Not lees 
remarkable for its size than its docility ; all historians concur in giving it the 
character of the most sagacious animal next to man ; its height from seven to 
fifteen feet ; impossible to give an idea of this animaPs figure by description ; 
assisted by the art of the engraver it will but confusedly represent the original ; 
gencal observations about its conformation ; of all quadrupeds the elephant 
the strongest and largest, yet neither fierce nor formidable ; in its native deserts 
«eldom alone, being a social friendly creature ; the oldest conducts the band, 
the next in semonty brings up the rear; order maintained in dangerous 
marches ; never so far asunder as to be incapable of reciprocal assistance ; their 
invasions the more disagreeable, there being no means of repelling them, since 
an attempt to molest a drove would certainly be fatal ; manner of going 
against him who offers the insult ; do no personal injury when suffered to 
f^ uninterrupted ; molested by man, they seek all occasions to be revenged ; 
where they like best to live in their natural state; cannot live far fiX>m water, 
and always disturb'k before they drink; often fill their trunk with water to 
cool it, or by way ofplay to spurt it oi»t like a fountain^ equally distressed by 
the extremes of heat and cekl ; swim from the continent into islands some 



INDElC. 






Mpotofgood paitare iofitea the rat to puUke ot it:; precuatioiiG by Neei^ 
•Dd IddluM agront Ibem; tber often hrMk fliriragli. their fences, dbatroy the 
tMrvtat, otertum tbdr baUtrnticMn, ud tkea reticat in ordei' dx' iH^ji'ikisde Uu 
Irrnftba ; htoki with attraitioD Bail Mendafaip at M master ; iii ear^ wlpe'ili 
eje* Hill rorrr them against the dntt and iTieS ; A likes music, le»tai fo Iwat 
tine, lno*e in meaBnre, aad joia lt> voice to the soood of the dcum and 
trumpet J i) plenred irilh the odinirs thai deAght Dian: tile oranire-fliy|ret 
particulai'ly grateful to Its tante and BmelF ; pick Qp flowprs, mU 'if plcoiol 



and the sago tree to all otheiB ; tata phi^ils tu theroi^; 



■e of tonchiajc nnal delitaie ; descriMlota of its ti'unli -, 



a rop*, nntocks a door, snd write* k ,_ _ 
pen, ii. IS?. An object too lai^e fbr the trunk to ^ripip is suckGii up by'ili 
breatb, lifted, and ■ustBiued ; dte tnink It* orfna uf )>niF)1ing, touchiiie, of 
anietion, uf Dinameiil, and defence; ita Reck lo iborl tliat It mnnl turn abbat 
lo diaeover irhal ia behind it; how the huntera escape Its roentmeoti a 
iptioii'lor ita legs; while yonng it benda lhel«gs, but when old or aic'VI^ it 



■appoaed, nor era ahed in a dmnretic iitiLte ; £lian aiiw 
■nriephaDtvritin|;lAtlnchBTaetersonBbalni,hls keeper only "ibewlng- him the 
A^re of each letter ; exlmordinary manoer of eating ; is not a ruta^inaliog 
noiiml I ita stomach oud inteatinea rwemUc those of a horse ; opiniop thtf 
the younff dephaot suck* with ita trunk, nof witli its mouth, rel^'ed to future 
diaettveren ) the akin not cnvered with bair, a few biietles in the scars and 
wrinkMadftbebodyiaadtUmlfaeatleraloTerthi; skill; lh£ hide rescmbjffi the 
Inrfi of ■« «M tree, nore than the akin of an animal ; is xubject lu that dii- 
arder known kf tbe onne of clejihaBtiaiia, or Arabian iepnny ; in M]fat 
— BW the Indian* endeavisw M fi«vaut li ; the fliea (-ormeal this aitimaJ 
inceaaantly ; what art* it trie* lo Jieep them oS' ; in a state of natorc, it Har^ 
qnlta lhe>nM, and often atanda in water up to the >elly ; from time im^A 
OMTfal eBipk>y»l for ttie parpoiea of iabour, of war, lo increase the eraiideur 
uf the eastern urinces. or to enlead their dominiotM. If a native £f AfHn 
lural liberty in Africa ) daiil^ the apieodenr K 
J vera naed in tbe wan ; no felephanta fbuadsil 

_ _. _ , _ I where Ihey are in jrreat number* ; tha groft^ 

de^lUnt* feand in Ana ; their price iaeraues id pnwortion l« Ibeir site ■ jba 
Argeat kept fur piiacM ; iheir coleur;l|lMt «ppropdaledforlh«iDanardl'Bowa 
ttMif Itept iu a fntace, attended by aahfh and alnoM adored by the pcop^j 
^ .._^...._ _.__,.._^_ ,,. . -.^ '-^■■•aimflny 



... . -'-— KfialeonlMcnoeoitheiKiBdBlanceiaai- 
ft atate of •errltuda, atid the ftoantdte 
Marera fkll whe« it eoaaei under the duniinon of nan i thuMion'tf-^ 
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Afrtca, who hunt thla aainiil for iia Afb, takia it In (Nl-ftHa ; it* aMachiaent M 
tbe fB«on that attend* it; it (omprebeiid* tcverql of the aignaMade'tBlt^ 
diathtfuiahes the tone of eoranund from that of anger ar ■pprobaHM^' 'afed 
acta accordingly ; execating ordera with ptndeiicc, eH^rly, y«l wifht^ 
faeclfitation ; k taught to kneel down, to receive it* rider, ataally ■aanj^ 
upoaiianeck) rveu« thaae it know*, lalute* auch ai itia ordDed t« di«IBi. 
guiah.aBdheipa Is take up its load-, takeaa plcaiare in (heftn^ofMtMk. 
pi^a; diaws chariots, cannon, or Bhlp^n[wilbBta«aglh,a«d peiaaverut^aijl 
aaliil^^aiV Jtrvrided it be fM uorracted vitbant » Kfate, and liift ii* MMiV 
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|»e pleased wi0h its exertions ^ in wl|kt manoer Ihe comlucter pfuiUai it ^ 
fretjueotfy takes such an affection, to its keeper, as to obey no otiier ; has lieeii 
l^nown to die of ipief for killing bis conductor in a fit of madness ; surprisiiigf 
instance o^ moderatk>n in its fury; a x word sufficient to put it in motion. A 
century or , two agoi the Indian generals placed threat dependence npo« the 
number and the eapertnesa of their elephants \ of late they are little naedy 
except for drawing cannon^ and transporting provisions ; still they are used in 
war in Siam^ in Cochiu-China, in Tonquin and Pegu ; in what manner 
aiined'^nd led to battle ; effects of its fury in the field ; those placed upon its 
hack fak a square tower, combat as from an eminence, and fling down their 
weapons with double force ; nothing more dreadful, or more irresistibia, Ihau 
such moving machities to men unacquainted with the modem arts of war ; 
. lUinans quickly learned the art of opening their ranks to admit the elephant, 
and separating it from assistance, compelled its conductors to calm the 
aaimars fury, and to submit ; somethnes, instead of obeying, turned upon 
tliose it was employed to assist ; one elephant is known to consume as much as 
. forty men in a day ; tliey are now chiefly employed in carrying or diawing bnr- 
throughout the peninsula of India; it can, with ease, draw more than six 
dens, horses can remove ; it carries upon its back three or four thousand weight ; 
and upon its tusks it can support near a thousand ; when pushed, it nn»v<e8.as 
swiftly as a horse at full gallop ; it travels fifty or sixty miles a-day ; and, 
liard pressed, almost double that number; liard trotting on at a great 

. distance ; its track is deeply impressed on the ground, and from fifteen to 
eighteen inches in diameter ; ui^ iu India as executioners, and with what 
dexterity they perform the horrid task ; soroetimes they impale the criminal 
on their enormous tusks ; two surprising instances how sensible it ia of neglect ; 
the keeper despisinc its endeavours in launching a ship, the animal redoubled 

. Its efforts, fractured its sknil, and died upon the spot ; revenge of one of them 
took upon a tailor wbo pricked its trunk with a needle at Delhi ; is miudftit 

. of benefits ; instances of it ^ at the Cape of Good Hope they are bunted for 
the sake of their teeth ; in what manner ; account of an unhappy hnntaaian ; 
teeth of the elephant found in a fossil state ; two great grinding teeth, and 
part of the tusk of an elephaut, discovered at the depth of forty-two yards, in a 
lead mine in Flintshire. Tusks of the elephant that come from Africa seldom 
exceed two hundred and fifty pounds, 175 

Elephantiasis, or the Arabian leprosy, a disease to which man and the elephant 
are equally subject ; in what manner the Indians endeavour to prevent it, 
ii. 169 

Ellis, his principal experiment upon coraline substances, iii. 320 

Elk, its size equal to that of the elephant ; is an animal rather of the buck than 
the stag kind ; kuown in Ameriea by the name of moose-deer ; is sometinses 
taken in the Gorman and Russian forests ; but extremely common in North 
America; its horns fortuitously dug up in many parts of Ireland, meaauAng 
ten feet nine inches from tip to tip ; a small one the size of a horsey and the 
horns little larger than those of a common stag ; Jocelin and Dudley describe 
this animal about eleven feet high ; others extend their accounts to twelve aod 
fourteen feet ; never disturbs any other animal, when supplied itself; a female 
of this kind shown at Paris in the year 1742 ; its description ; they gave it 
thirty pounds of bread every day, besides hay, and it drank eight buckets of 
water, i. 305 

Elk, (Americau) of two kinds, the grey and the black ; described; they prefer 
cold countries, feeding upon grass in summer, and the bark of trees iu winter ; 
lime and manner of hunting them ; its flesh very well tasted, and very nourisli- 
ing ; its hide strong, and so thick as to turn a musket-bull, yet it is soft and 
pliable; this animal ti-oubled with the epilepsy; is but very indifferently and 
confusedly described by travellers ; their various descriptions, ii. 398. In 
what manikrr killed by the glutton, ii. 255 

Elops, or Si'a.-scrpent, its description, iii. 63 

El>> an island, the country i^und it was oiico a most delightful. t»pot ; producing 
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grapes that afTorded excellent wine ; the sea breaking in, ovcrwhekned $kc 
' whole country, i. 120 

Embalniini^, tlie Egyptions carried this art to perfection ; copious details of this 
art as pi-actised among them ; in Genesis, Joseph seeing his father expire, 
ordered Ims physicians to embabn the body ; rarious methods of embalming ; 
the art still among the Guanches, ancient inhabitants of the island of Teoe- 
riffe, wlien the Spaniards conquered it^, particulars of their method of 
embalming; the Peruvians also understood this art, according to Father 
Acosta, i. 384. A mummy lately dug up in France, shows the art more^com- 
pletely understood in the western than the eastern world, 288 

Embryo, its 6r8t rudiments*, in a month an inch long^ the male developes 
sooner than the female; progress and increase of it, i. 191. In the human, 
the under jaw much advanced before the upper, 210. Brain and spinal 
maiTOW first seen begun, 233. The bones as soft as the flesh, 253 . 

Emigration, causes of emigrations of birds, ii. 221. In what manner perfonned, 
222. 

Emu, an inhabitant of the new continent, called also the Apierican ostridi ; 
description and places where found ; runs so swiftly the dogs lose the 
mirtoit ; one snrronnded by hunters, the dogs avoided its rage ; peculiar in 
hatching its young ; the young at first familiarly follow any pei-son ; as they 
grow older, become cunning and distrustful ; their flesh good to be eaten ; 
they live entirely upon grass, ii. 234 

Enooabert of Buflbn, the tatou of Ray, a shelly quadruped, ii. 114 

Engfamd claims dominion over the seas encompassing Great Britain and Ireland ; 
kMiag its superiority upon the ocean, its safety becomes precarious, i. 101 

Entry, a term in the chase of the stag, i. 384 

£|ib«nera, various kiuds of this insect ; its description ; colours of the aurelias ; 
their transmutations j,. places where found in abundance; short duration ; their 
impregnation, 5 

Equator, description of the regions under it, i.5 

Erflwie, its description ; alike in figure to the weasel, its fur the most valuable 
Cff any ; the time in which it is called the stoat ; manner of moulting its hair ; 
one ate honey, and died shortly after ; proof uf distinct species from the 
pole-cat or the martin ; one of these, fed with eggs and flesh, let them 
putrefy before it lonched either; in Siberia, taken in traps baited with flesh; 

' and, m Norway, shot with blunt arrows, or taken in traps ; sometimes fonnd 
white in Great Britain, and is then called white weasel ; its fur among us of 
no value, ii. 36 

Erne, kind of eagle ; its distinctive mark, iL 246 

fiacnlap^ serpent of Kaly, a domestic creature, iii. 192 

Eaex, or the pike, description of this fish, iii. 65 

Esquimaux Indians described i. 260 

Evaporation, cold diminishing the force of mensfruumsj promotes evaporation ; 
theory fur- the formation of the cloud; prevented by moist weather ; dry frost 
assists evaporation, i. 157, &c. 

Eoropeans resemble our v common pai*ent more tlian any of t^ff rtest of his 
children ; argument which suffices to prove it, i. 271 

Eustachian tul^, a passage fi*om the ear intd'the mouth ; its use, i. 244 

Exhalations, mineral, raised by subterranean heat, i. 145. Wiien copious every, 
where fatal, 140 

Exbcetus, the flying fish, its description, iii. ^5 

Extraneous, or fossil shells, found in the bowels of the earth, iii. 158 

Eyes, opened by tlie hifant the moment of its birth, i. 135. Particularly in them 
the passions are painted, 287. Different colonrs of the eye, whence they arise j 
eyes of oxen are brown ; those of sheep of a water colour ; of goats are grey ; 
and those of most white animals are red^ distance between the eyes lets in 
man than any other animal, .208. In what circumstances women with child 
m said to be all mouth and eyes ; the lower eyelids, in women with eliild, 
. mwn downwards, 216. Of all paria the animal has double, the eyes produced 
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•6oiieBl ; •privations of feelinf and tight wonid' iaifr«prceent the litUatMii ^pA 
number of all things around us ; two contribute to distinct andextensirc Yigion} 
irath eyes eee round the object, and give it that heightened relief which na 
painting can attain to ; in either is there a point which has n« visiooy tlie 
defect is corrected by having the organ doubte ; easy experiment to be oon- 
▼inced of it; objects at a distance are rarely equal in jboth eyes ; the JMst 
eyes see objects largest ; infants, haviag their eyes less, mustj see objects 
smaller in proportion ■; when we look at an object extremely briUiaJiit, viaiwi 
becomes indistinct, and why ; how fnr the eye can accommodate itaeiif |o 
darkness; remarkable instance of it in a major under King Ciiarles I. 299, 
Whence have arisen the small eyes of the Tartars and Chinese, 270. Eastaili 
poets compare the eyes of their mistresses to those of the gazelle ; the Cke^ks 
resemble the eyes of a beautiful woman to those of a cow, i. 3^. Of all 
animals, natives of this climate^ nuoe have an eye so beautiful as (he stag, 2A0. 
That of the wolf opens slantingty upwarda, in the same direction with the 
nose, ii. 16. Of the fox, placed obliquely, like those of the wolf, 23. Tlnse 
of the hare placed backwards, to see behind as it runs, and these ai*e never 
wholly closed, 50. Peculiar advantages of smalhiess of the eye in the ukoie^ 
90. l)escription of the eyes of birds of the owl kind ; in the eyes ik all animaitu a 
Opmplete provision to shut oat too much light, or to admit a sufficiency, by 
contraction and dilatation of the papil, ii. 204. Those of the gre^t Gre^iland 
whale not larger than those of an ox, iii. 18. Of the snail, on the points of its 
largest horns, 110. Peculiarities in the eye of the cameleon, 11)4. Eyca oi 
ike butterfly have not all the sanae form ; the outwai'd coat has % Umtie 
displaying the various colours of the rainbow ; examined a little closely, it will 
be found to have the appearance of a multiplying glass, 262 

Eye-lashes, men and apes oiily have them upon the upper and lower lid ; aU 
other animal* want them o« the lower lid, i. 208 

Eyelids, in birds and amphibious quadrupeds, the lower eye-lid alone haa moticHi ; 
fishes and insects have no eyelids, i. 208 ^ 

Falcon-gentle, a kind of hawk; it pursues the gazelle, i. 370. Many people 
admire its flesh, and dress it for eating, says Bellonius, ii. 242. Method of 
training up this bird ; falconry mueh disused among us, was a principal 
amusement uf our ancestors ; the falcon-gentle and the perigriue much less 
than the gyr-falcon, which exceecis all others in largeness ; description of the 
gyr-falcon ; a courageous and fierce bird, not fearing the eagie ; it chiefly, flies 
at the stoik, the heron, and the crane *, is chiefly found in the northern regions, 
but loses neither strength nor courage when brought into the milder climates ; 
the falcon-gentle moults in March, and sooner ; the peregrine does not moolt 
till August ; the common falcon is of such spij-it, that, like a conqueror in a 
country, he keeps all in awe and subjection to his prowess ; young fialcoos, 
though depressed by captivity, will, when brought out, fly at barnacles and 
wild geese ; the falcon^s pursuit of the heron, kite, or woodlark, the most 
delightful sport; names of the falcons in use here, and in othei* countriefi; 
among the Welch, the king^s falconer the fourth ofiicer of the state ^ was 
forbid to take more tjian three draughts of beer from his horn, lest he should 
neglect his duty, 255, &c. 
Falconers catch the kite for the purposes of training the falcon, and how, 

ii.2e8 
Fallopius, f he two tubular vessels discovered by him, i. il&l 
Famine supported by carnivorous animals for several weeks together, i. 304 
Fat of the shammoy, its medicinal virtue ; fat of animals found efficacious in 
some disorders, i. 363. Of the manati, exposed to the sun, has a fiue ameJI 
an<t taste, and exceed, the fat of any sea-animal ; the heat of the sun will uvl 
Apoil it, nor moke it rancid ; sevei'al other qualiti^ of thiv fal,'ii> 197 
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Father^fllatlter, destcri ptiofi of this fisb^iii. 62 

FIbwd, name of tbe buck and doe the ftrst year, i.390 

leathers of birds desci*ibe4, it. 2 11. Of the ostrich almost as soft as down, 282. 

Differeat uses mude of gotwe feathers, 414. 
Feather-beds utterly unknown in countries borderinjsr on the Levant, and all Asia ; 
•> -ancients did not use feather-beds ; Pliny opeaks of bolsters of feathers ibr their 
beads 3 feathers make a ^considerable article of commerce*, different qualities; 
best method of curing them ; old feathers more valuable than new, ii. 414 
Fecundity of the i-abbit i^reatef than of the hare, ii. 67 

Feeling, deprived of feeling, our eyes would misrepresent the situation and the 
number of all things around us, i. 234. Blind men have this sense finer than 
others, and why ; the grossest and most useful of the senses j no total depriva- 
tion of it but with life ; those parts most exercised in it acquire the greatest 
accuracy ; thefinge.i«, by habit, greater in the art than others, not from their 
having more nerves, 24^. Fishes having no organs for feeling must be the 
most stupid of alt animals ; feeling, the guardian, the judge and the examiner 
of all the senses, is never found to deceive, ib. 
Ferret, not found at present here but in the domestic state ; its description ; anative 
o4^the torrid zone ; naturally such an enemy of the rabbit, that a young ferret, 
althoug^h unacquainted with the kind, will fiercely attack and bite even a dead 
one; use of ferrets iu warrens to enter the holes muzzled, and drive the rabbits 
into the nets at the mouth ; to bring the feiTcl from his hole, straw and other 
-aubstances burnt at the moutli ; the female less than the male, whom she seeks 
with great ardour, and often dies without being admitted ; they sleep continn- 
ally,' and the infant they awake seem eager for food ; are usually fed with * 
vbiead and milk; breed twice a- year; some devour their young as sooa as 
t»rought forth, and then become fit for tlie male again ; the litter usually from 
five to six young ; and these consist of more females than males ; its scent 
fcetid ; has attacked and killed cfiildren in the cradle ; is easily irritated, and 
then smells more offensively ; its bite difficult of cure ; has eight grinding 
teeth ; to the ferret kind may be added an animal called by M. Buifon th^ 
vansire, ii. 39. Oiiginally from Africa, 96 
Fifores, musctrlar, compose the stomachs of insects, i. 335 
Fieldfare, hird of the sparrow kind, ii. 333, 334 

Figure, -little known exactly of the proportion of the human figure; different 
opinions concerning it, i. 216. Whence proceed the variations of the human 
ft^are in the monument of Cheops, in the first pyramid of Egypt, 281 
Finder, a dog of the generous kind, ii. 7 
Fins, different purposes they answer in fishes, iK. 2 
FiD-Ash, iii. 17. Its food, 21 

Fingeif, by habit, and not from a gi\Miter number of nerves, become exacter 'in 
the art of feeling than any other part, even where sensation is more delicate 
amT^ne, i. 249 
Fire, perpetual, in the kingdom of Persia, i. 39. Advantages arising from the 
anbterran^n fires, '54. Put out by the sun shining upon it, and why, 143. 
Great globe of fire seen at Bononia, in Italy, not less than a mile long, and 
half a mile broad, 163. Lighted to preserve herds and flocks from animals of 
the ca* kind, 428 
Fn«.flare, Pliny, £lia«, and Oppiaa, supply the weapon of this fish with a venom 

aiiecting' even this inanimate creation ; reasons to donbt of it, iii. 43 
JPiahea, petrified, found in the mountains of Castravan, i. 22. Fish in abundance 
found in a new.^ormed ishind; those who eat them die shortly after, 55.' 
Cannot live in water whence the air is exhausted, 135. Showers of fishea raised 
in the air by tempests^ 166. Most ^f them produced fi-om the egf:^ 185. Have 
no eyelids at all, 208. Nor any neck, 215. Having no organs for feeling, 
must be stnpid, 249. The ocean is the great receptacle of fishes; oph)io9 
that all fish are naturally of the salt element, and have mounted up into fresli 
^ater by accidental migration ; some swim np rivers to deposit their spawn : of 
iRvhUh the size is enormous and the shoals endless ; all keep to the sea, and 
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would expire in fresh water; their pursuits, , iniKratioii) s«)cietie8y Mitipatbies, 

pleasurcfi, times of ^estution, and manner of brinfi^ujc forth, are all hkldcii io 

the turbulent element that protects thera ; the chief instruments in the motioa 

of a fish are the fins ; in some they are more numerous than in others j it is not 

always the fish with the {greatest number of fins that have the swiftest motion^ 

bow the fins assist them in rising or pinking, in turning or leaping out of the 

water ; all this explained by the ex-perimeut of a carp put into a large Teasel ; 

all fishes covered with a slimy glutinous matter, that defends their b^ies from 

the immediate contact of the surrouwiing fluid ; they fall behind terrestrial 

animals in their sensations •, their sense of touching and smelling ; their tease 

of tasting ; hearing is found still more imperfect, if found at all ; M. Goiuin*s 

experiment to this purpose; from it is learned they are as deaf as mute; the^ 

sense of seeing ; their brain ; their rapacity insatiable ; when out of the water, 

and almost expiring, they greedily swallow the bait by which tbey are allured 

to destruction; the maw placed next the mouth; and though possessed of no 

sensible heat, is endued with a faculty of digession, contrary to the system that 

the heat of the stomach is alone su€Bcient for digestion ; though for ever prowlitig, 

can sufier want of food very long ; instances <if' it, iii. 1, &c. Life of a fish but 

one scene of hostility, violence, and evasion ; the causes of annual migrations ; 

all stand io need of air for support ; those of the whale kind come to the ■urfiu;e 

of the sea every two or three minutes, to breathe fresh ^r ; experiment of a 

^carp in a lat'ge vase of water, placed under an air-pump ; general method of 

explaining r^piration in fishes, the description and uses of their air-bladder; full 

play of the gills prevented, or the bony covers kept from moving, the animal 

would fall into convulsions, and die ; some fishes have no air-bladder ; can live 

but a few minutes without air ; Bacon^s observations upon their growth and 

age ; two methods for determining the age of fishes, more ingeniont than 

certain ; a carp found to be a hundred years old ; the discovery confirmed by 

authors ; longevity of these animals, nothing compared to their fecundity; some 

multiply by millions ; some bring forth their young alive, and some produce 

eggs ; the former rather the least fruitful ; the viviparous blenny brings forth 

two or three hundred at a time, all alive and playing together round the parent, 

6. The flesh of fishes ; qnestion to the learned concerning the flesh of fishes, 

13. Cetaceous fishes, ib. Cartilagious fishes, 32. Spinous fithes, 58. M. 

Crodan^s system of spinous fishes, 59. All fish of the same kind have the same 

number of bones ; the small, lean, and with many fins, the most bony ; vulgar 

expression that .fishes at some seasons are more body than at others, 

scarce deserves contradiction ; none imbibe the sea-saltness with their food, 

or in inspiration ; whence then do some fishes live there, and quickly expire in 

fresh water ; some fish, as the eel, descend the fresh water stream to bring forth 

their young in the sea ; in what season ; long voyages undertaken by some 

tribes that constantly reside in the ocean, and may be called fish of passage; 

stated returns and re)eular progress of these fish of passage, the most extraonii- 

dary circumstances in the history of nature ; names of several migrating fishes ; 

of all such, the herring and pilchard take the most adventurous voyages ; places 

where found in abundance, 66. Amazing propagation along our coasts and 

rivers not proportionate to the quantities among the Islands of the Indian Ocean ; 

places where the spawn is deposited ; doubts whether most fish come from the 

ef^f^ completely formed ; growth of fishes ; instance in the g^wth of the 

mackarel ; all live upon each other in some state of their existence ; of those in 

the ocean, of the spinous kinds, the dorado the most voracious ; flying fishea 

chiefly soup^ht by the dorado ; their warfare ; opinion that all fish are natives of 

the sea, founded upon their superior fecundity of breeding twenty to one; 

certainly fresh water fislies abate of their courage and rapacity ; greediness of 

the sea-fish to devour the bait prodigious, compared with the manner it is taken 

in fresh-water ; some fishes rendered so torpid in the northern rivers as to be 

frozen up in the masses of ice, and continue there several months^ seemingly 

without life or sensation, waiting the approach of a warmer sun to restore them 

to life and liberty ; each species of fish infet>tcd with worms of different kinds ; 
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noft vivacious animal* ; often live upon sbbatances poisonous to the more 
perfect classes of animated nature ; numbers of fishes makings poisonous 
wounds, scarcely to be. doubted ; some fishes being poisonous is notorious, the 
cause inscrutable ; the Pliilosophical Transactions give an account of'poison- 
ous qualities of fish, at New Providence *, all kinds, at different times, alike 
dangerous; the same species ibis day serving as nourishment, the next found 
fiUal ; speculatioi^ and conjectures to which these poisonous qualities have 
given rise, 74, &c. 

File-fish, most wonderful of the shelly tribe, iii. 123. See Phobu^ 

Fiahery of pearls, several ; chiefly carried on in the Persian Gulf; the people 
destined for the pearl fisheries ; they die consumptive ; in what manner they 

' fish for pearls, iii. 125 

Fiihing-firog, fivm ito deformity called tea-devil! conceit that this fish uses its 
two long beards, or filaments, for fishing ; Rondelet says, that the bowels 
taken out, the body appears transparent ; and, with a lighted candle in it, has 
a ftirmidable appearance ; fishermen have a great regard for this ugly fish, as 
an enemy to the dog-fish ; when taken they set it at liberty, iii. 54 

Fissures, perpendicular, found in every fields and every quarry ; their causes, 
i.28 

Fhtularia, description of this fish, iii. 65 

Flame will bum under water ; none found continuing to bum without air, i. 143 

Flamingo, the most remarkable of the crane kind ; the tallest, bulkimt, and 
most beautiful ; its description ; chiefly fi>und in America ; once known on 
all the coasts of Europe ; in deserted regions the flamingos live in a state of 
society, and under a better policy than others of the feathered creaticm ; de. 
WcMcj of its flesh ; when the first Europeans in America killed one, the rest 
regarded its fall in fixed astonishment ; thus the fowler levelled the flock, 
bHbre any began to escape ; it is now one of the scarcest and shyest birds in 
the work! ; places it chiefly inhabits ; alwiays tfppoint one as a watch^ who 
gives notice -of danger with a voice «m shrill as a trumpet ; Negroes fond of 
their compaiw, and think their society a gift from Heaven, Und protection 
firom evils ; tliose killed hidden in the long grass, %o prevent ill treatment firom 
the blacks discovering the murder of their sacred bii-ds ; are frequently taken 
with nets ; refuse all nourishment when taken ; pine and die, if left to them- 
selves in captivity; its tongue is the most celebrated delicacy ; a dish of them, 
says Labat, is a feast for an Emperor ; a Roman Emperor had fifteen hundred 
flamingos* tongues served up in a dish ; their tongue larger than that of any 
other bird ; its flesh ; they move in rank like cranes ; appear in flight of a 
bright red as a burning coal ; manner of feeding very singular ; savages of 
Canada call it iococOj and why ; time of breeding, and their nests ; number of 
their eggs ; colour when young ; then become familiar in five or six days, 
eat out of the hand, and drink sea-water ; but generally pine away, wanting 
their natural supplies, and die in a short time ; savages make ornaments of 
their plumes ; and the skin sometimes server the Europeans to make mufis, 
li. 371 , 

Flea can draw a chain a hundred times heavier than itself, and eat ten times its 
own size of provision in one day, iii. 201. Its description, 209. Arborescent 
water flea, or monoculus, describied, 217. Leuwenhocck hat discovered above 
six thousand facets on the cornea of a flea, 262 

Flemings, possessed the art of cloth-woi-kmg in a superior degree ; were invited 
to settle here, i. 353 

Flesh dries at Cusco like wood, without corrupting, i. 285. The Persians esteem 
that of the wiM ass so highly that its delicacy is a proverb among them, 325. 
Of the fallow deer preferred to any other, 390. Of the roebuck, octween one 
and two years old, allowed the greatest delicacy known, 395. Of the tiger ia 
good for food; some hokl. At superior to mutton, 431. Of dogs, sold in 
shambles all over China, and Ae, negroes of the coast of Guinea esteem it a 
delicacy, as likewise that ot tondv, )isard», and tigers, ii. 12. That of the 
wolf very indifferent ; no creatnre known to eat it but the wolf himself, 22. 
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Of Che gquatob, tolerable food, 4JK That of the gliltlMi not fit to be ealeo, 5d=. 
t)f the bare, relijiovsly abstaiaed iruaa by Jews, aocieiit Britons, and Mabo- 
inetaM, 08. Of the paca, considered a p*eat delicacy, 83. Of the temlrac,. 
thought by the ladiaim a great delicacy, 104. Of the pangoKn, considered a 
▼cry great delicacy .by the negroes of Africa, 110. Of the armadilla, or taton^ 
said to be delicate eating, 1 14. Of the seal, formerly found place at the tables 
of the great, 134. 0§ the monkey, liked by the negroes, 152. Of the ostrich, 
proscribed in Scripture, unfit to be eaten, 230. Of the emu, or tlie AoMrican 
ostrich, good to be eitteil, 235. Of the dodo, good and wholesome eating, S39. 
Of the vttkare, falcon, and osprey, when young, exeeHent fiiod, according to 
Bclknuus ; that of carnivorous birds stringy and iiUtseted, soon eorrufMed,, 
and tinctured with that animal food upon which they subsist, 249. Of the 
bird condor, as disagreeable as carrion, 249. Of the peacock, keeps longer 
miputrefied than of any other animal, 277. Of the pheasant, considered .as- 
the greatest dainty, 261. Of the quail, a very great delicacy, 293. That of 
the partridge^ so valued by the French, according to Willoughby, that no least 
could be complete without it, 200. Of the toucan, tender and nourishing, 
304. Of young herons, in particular estimation in France, 366. Of the bit- 
tern, greatly esteemed among the luxurious, 368. Of the pu€Bn, formerly by 
the church allowed on lent days, 366. Of fishes, yields little nourishoMnt^ 
iii. IS. Of the young porpoise, said to be as well tasted as veal, 31. Of the 
Mhark, is hardly digestible by any but negroes, who are fond of it to distrac- 
tion, 38. Of the turtle, is become a branch of commerce, 98. That of aome 
orabs, is poisoDons, 89. Of the great Mediterranean turtle sometimes poi- 
sonous, 07." 
Flies torment the elephant unceasingly ; arts the elephant tries to keep them 
off, ii. 100. Dragon-fly, or the libella, 337. Common water-fly, swims on 
its back, 245. The cornea so adapted by Puget, as to see objects throuih it 
with a microscope ; strangeness of its representations ^ does tiie fly see objects 
Mngly, as with one eye, or is every facet a complete eye^ exhibiting its oiject 
distinct from the rest ? 260. The Spanish-fly, 305. See Cwtdhmridei. 
Flint-shire, in a lead-mine there, two great grinding teeth, and part of the tusk 

of an elephant, discovered at the depth of forty-two yard», ii. 176 
Flounder, known to produce, in one season, above one million of eggs, iii. 13. 
Fluids, ascending in vessels emptied of air j rising in capillary tubes, and how 

this cumes to pass, i. 83 
Flnmide, or Pleuronectcs, description of this fish, iii. 64 
Flux of the sea, i. 108. Not equal in the strait of Magellan, 112 
Fly-catcher, bird of the sparrow kind, ii. 335 
Flying-fisb, it» description, iii. 65 
Flying-squirrel described, ii. 74 

Fly-trap, name of a flower, closing upon the flies that light upon it, iii. 313 
Feet us, the canal of communication throngh which the blood cumulates in the 
foetus, vrithout going through the lungs, has been found open in some bodies 
that have been dissected, iii. 125 
Fongwhang, natives of China give a fantastic description of this imaginary bird, 

ii. 283 
FonteBelle,'a celebrated writer, of a weak and delicate habit of body ^ the remark. 
able equality of his temper lengthened out his life to above a hundred ; no- 
thing could vex or make him uneasy, i. 255 
Food, man can live without it for seven days ^ a Scotchman, for the space of six 

weeks, took no food at all, i. 228 
Foramen ovale, opening in the heart of the foetus, i. 193. In the seaPs heart 

never closes, ii. 130 
Form of hares made in places where the colour of the grass most resembles that 
of their skin \ is open to the south in winter, and to the north in summer, ii. 
61. They sleep or impose in them by day, ib. 
Formica-Ieo, the lion-ant, described ; its habits ; retreat ^ contrivances for catch- 
ing other insects ^ when attaining a certain age changes its form ; descrip- 
tion, when become a large and beautiful fly of the libcllula kind, iii. 230 



iTmil^ teeth of elephant* often found in that state ^ bonca ibunct in Pero and 
Braail, ii. 17G. Shells in the bowels of the earthy not found in the octan, 
iiiMOt 

iTouine, animal of the weasel kind» ii.. 42 

Fowls, larfl^e, do not rise easily, and why« ii. 312. Few water-fowls know* to 
breed in Enghind, and why, 221. Those of reddish pluma^ce the ancitots 
held invaluable j the white as i^nfit for domestic purposes, aild fit as prey to 
rapacious birds ; Aristotle thinks them less fruitful than the fortner, ii^ 272. 
General characteristics of water-fowls ; their food ; the gull-knid ; the pen- 
guin kind ; the goose kind, 38&, Water-fowls properly of no climate, 407 

Foxes bunt in packs, ii. 3. Their cobs born blind, like those of the dog ; the 
fox lives about twelve or fourteen years ; remarkable instance of parental af- 
fection of a she-fox ; all animals make war upon the fox ', even the birds r 
refuses to engender with the dog ; brings forth fewer than the ^6g, and but 
once a year ; the female goes with young six weeks, and seldom stirl; out Whtl^ 
pregnant; various cohHirs of the#; tbre^ varieties of this animal in Grea't 
Britain ; greyhound-fox, mastiff-fox, and cur-fox ; round the pole they are all 
cctlours ; jackall taken ftrr the fox ; skin of the black fox most esteiemed, k 
single skin selling for forty or fifty crowns, 27. In Greenland do not diahge 
colour at all, 37. Taken yoanjg;, at^ gentle only while cubs ; growinji^ 6|dS, 
discover their natural appttHte of rapine and cruelty, 4. Nothing ba.tkh\e 
comes amiss to them, rats, mice, serpents, toads, dud liaaiids ; Insecto, clllbs,. 
shiKmp8,andshel|.fish ; ctmttts, wax, and honey; even the hedge-hog; 124. 
Chase of the fox ; their offensive smell often the canse of their death 3 ikw 
they find to subsist ; Aame given by huntsmen to a fox of the 8|eci»nd jr61t^ ; 
old fifx the name for the third year. Many animals in this connti'y bred h£- 
twieen a dog and a fox ; experiments prove neither the wolf nor the fojl: bf the 
same nature with the dog, each a species perfectly distitact, 13. duictly 1^ 
aembles the wolf and the dog mternally, 23. Description ; ^ea dbliouely si- 
tuated, like the wolf, ib. Often takes possession of the hole ^l^ftted by the 
badger, oi* forces it from its retreat by art, 194. 

• Fox, (crost) name of the trafif, when turning white, ii. 30 < 

• FoK-tailed monkey, of the vagoin kind, ii. 15% 

.Fniy,.said when stags mb off the peel of their horns against trees, i.-384 

Frog, designedly introduced into Ireland before the Norway rat ; the rat pnt a 

stop to their increase, and the finog is ahnost extinct in that kingdom, ii. 98. 

Differences betw^een it and the toad in fig^ne and Conformation, iii. 131. Tfafe 

frog the best swimmer of all four-footed animah ; its description ; fao# thh 

- ftmale brings foitb e^a^ various "ehang^s in the ^gS ^^^ im p r qg na t ion bjr 

. the male ; um 'animal in its perltct state, from feeding upon veg^ablielr, be- 
coiies carnivorous^ lives upon Worms and insetttt, and «eeks for food iifM>n 
land<; AayiiadiB seen on sacb ocebbiottB, have been fancied to be gene ra ted in 
the ckmds, and showered down on earth ; their habithdes and food ; di£Rerehce 
of sexes not p^vceivable until tbehr fourth y^r ; do not begin to propagate 
till that peiiod ; live aboat twelve years ; a German surgeon kept one eight 
yeaas in a iflass covere<!| with a net ; fed it often, but sparingly ; instances of 
tcnacioosness of life ^ the male only croaks ; large water-frog^s note as* loud 
as the beHowing of « bull, and heard at three mifes distance ; times of ibeir 
craakiBg $ no weatfaeI^^lass so true in foret^ittg changes ; adhere to the backs 
of fishes ; story of Walton to this purpose 5 dry weather hurtful to frogs, ib. 
See FUMng-frog. * , * 

Frost-smok^, fogs near the pole form halos, or luminous circles, i. 164 

Frotb-worm^ its description^ iii. 244 

Fur, tne colder tlie country the larger annd warmer the fur ; instancei of it, i.-8D6. 
Of the white fox not esteemed, and why, ii. 27. The isalis of no Talue, unless 
htHed in winter, SO. The ermine the most valuable of any, 30. No easy 
matter to account for warmth of furs of northern quadrupeds, or how they 
eome to haw soch abundant covering ; particulars on this subject, 36. White 
weasel, found in Great Britain, of no value ^ ermine, in every country chaa^^es 
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by Ume, 38. Of the pole-cat, in lest estimation than some of inferior kinds 
\ 41. Of the yelluw-lM'easled martin, more yalnable and l>eantifiil than the 
white, 42. Different colours of the (table, 44. Of the geuette, valuable, IS. 
Of the civet, imprcd^uated with the perfume, 6S. Of the ^Intton, has the 
most beautiful lustre, and is preferred to all, except tlie Siberian sable, 57. 
Of the harc.finrms a considerable article in the hat manufacture, 03. Of the 
cricetuB, or German rat, very valuable, tt3. lubide down of the vulture*s 
wing makes a warm alid comfortable kind of fur, 96, ii. 262 



Gad-By, i. 401 

Gadns, the cod-fi«b, its description, iii. 64 

Gall of the shanimois held useful to strengthen the sight, i. 364. The deer kind 
have none, 376 

Gall-nuts, description of the insect forming and residing in them, and its trans- 
formations, iii. 308 

Galley-ftsh, its description ; its legs adhesive ; comnion in America, perpetually 
floating ; no efforts made to hurt can make it sink ; never perceived to move 
on shore, so strongly adhering to whatever substances applied ; the smalleKt 
quantity of slimy substance from its legs burns the skin like hoi oil ; the 
shore covered with them a fore-runner of a storm, iii. A7 

Galley-worm, its difference froni the scolopendra, iii. 222 

Ganges, a river vuit«d annually by a hundred thousand pilgrims, who pay their 
d^otions to it as to God, i. 91. In its course receives twenty rivers, 95 

Gannet, the Soland goose, its description *, subsists upon Ash ;' places aboundiag 
with them j manner of pre^erving them and their eggs, in the island of St. 
Kilda ) "twenty-three thousand of this kind of young bird consumed annually 
there J a bb^ of passage ^ its migrations \ never comes near the Jand ^ wliere 
seen, it announces the arrival of herrings ; exceeds the cormorant in quick, 
ness of sight ; method of taking its prey j manner of taking them at sea ^ 
number of their eggs; the young counted a great dainty, uud sold very dear, 
ii 394 

Garter-fish, the lipidopus, its description, iii. 65 

Gasterosteus, or the Stickleback, description of this fish, iii. 63 

Gaze^houud hunts by the eye, ii. 8 

Gaielles, neither goat nor deer ^ partake of both natures ; they form a distinct 
kind; their description ; of all animals it has the most beautiful eye ; eastern 
poets compare tlie eyes of their mistresses to. those of the gazelle; Buffon 
makes but twelve varieties ; their names and descriptions, i. 364. Comparing 
them together, we find but slight distinctions; are inhabitants of the warmer 
climates ; no aniuials, but of the winged kind, can overtake them ; are pur- 
sued by falcons ; and this hunting is a principal amusement among the gireat 
111 the East ; also hunted with the ounce ; another way of taking them ; kept 
in solitary and inaccessible places, 369. The bubalus, more properly one of 
Africa, 398. The most usual prey for the lion in deserts and forests ; the prey 
of the panther, 428. Puraued by the jackall makes towards houses and towns, 

iii. 169 
Gekko, a kind of salamander, ii. 28 

Generation most complete where fewest animals are prodnced, i. 194 
Genette, its oduur more faint than civet ; description of this animal ; resembles 
the m&rtiu ; more easily tamed ; Bellonius has seen them at Constantinople 
tame as cats ; glands open differently fi-om btherb of its kind ; called the Cat 
of Constantinople ; never found in mountainn or tlry places *, its fur valuable ; 
species not ranch diffused ; countries where it is found ; the most beautiful, 
cleanlV) and industrious animal ; keeps a house IWe tVitm mice and ruts by its 
smell, ii. 49 
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I 

Ocorgi^oa, their tlesci-iption, i. 367 < 

Merenda9..a serpeat to which the natives of Calicut, mud those of (be WosasB' 
bique coaM, pay divioe hojioura, ill. 193 

Gesner minutely describes a variety of mice traps, ii. 90. Places bats ainan|r 
birds, 115 

Giant, in England, as late as King James L the court had one, i. 275 ^ 

Giants, probability of the race affirmed, possibility of their existenft denied ; 
Grew^s opinion ; Ferdinaud Magellan, a Portuguese, first discovered a race of 
siicb people, towards the extreme coast of South America; assent to the 
existence of this gigantic race of mankind; travellers confirm it; seen her^, 
liave the same defects of understanding as dwarfs ; are heavy, phlegaiatic, 
stupid, and iiKliued to sadness, i. 279 

Gtbtwn, the long-armed ape, its description, ii. 145 

Gill, their free play prevented, the animal falls into convulsions, and ^es, 
111. 8 

Gilt-head, called dolphin by sailors; its description, iii. 61 

Glands, furnish the foetid substance in animals of the weazel kind, ii. 38. Of 
the genette, open differently from othern, 50. Unctuous in birds to preserve 
their feathers, 210. Salivary in the gullet and crop of birds, 214 

Glitters, little impressions so called in the beads of stags, i. 384 

Globe of fire arising from the side of the mountain Pichinca ; a great one seen at 
3ononia, in Italy, in the year 1676 ; passed westward at a rate of a hundred 
and sbcty miles in a minute ; could not be less than a mile long, and half a 
mile bi-oad, i. 162 

Globe of glass, filled with water, assumes successively all the colours of the 
rainbow, i. 164 ' i 

Gloucester, its corporation had an old custom annually to present the king with 
a lamprey pie, iii. 49 

Glow-worm, male and female of this species differ entirely fi*om each other ; how 
and in what manner light sent forth by the glow-worm is produced, hitherto 
inexplicable ; the light^ continues to grow paler, and at last is totally extinct, if 
' the-worm be kept for some time, iii. 304 ^ 

Glue, made of the horns of the rein-deer, i. 405. Mr. Jackson found out a 
method of making glue to answer the purposes of islinglasf, iii. 53 

Glutton, the most dangerous and most successful persecutor of lhe.rein-deer ; its 
manner of killing that deer, i. 406. Belongs to the weasel kind ; there is no 
precise description of it ; some resembling it to a badger, some to a fox, others 
to a hyena ; one brought alive from Siberia was three feet long, and about a 
foot aiid a half high ; so called from its voracious appetite ; couub'ies where 
found; called carcajou in North America; general description ; Ray and 
others doubt of its existence ; takes its prey by surprise, aud in what manner ; 
darts down from bi'anches of trees upon the elk, or the rein-deer, sticks its 
claws between their shoulders, and remains there firm, citing their necks, and 
digging to the great blood-vessels that lie in that part ; amazing quantity one 
of th^se animals can eat at a time ; that seen by Mr. Klein, without exercise or 
air, taken from its native climate, and enjoying but indifferent healtb» c^t 
thirteen pounds of flesh every day, and was not satisfied ; it continues eating 
and sleeping, till its prey, bones and all, be devoured ; prefers putrid flesh 
to that newly killed ; it is so slow, that any quadruped can escape it, except 
the beaver ; pursues it upon land ; ^but the beaver taking watei^ the glutton 
has no chance to succeed ; called the vulture of the quadrupeds ; in wliat 
manner it makes up by stratagem the defects of nature ; the female goes 
with yonng four months, and brings forth two or three ; the male and female 
equally resolute in defence of their young; is difficult to be skinned ; does 
not fear man ; is a solitary animal, and never in compaliy but witbits female; 
couple in the middle of winter; the flesh not fit to be eaten ; the fur has jthe 
most beautifi^l lusre, and preferred to all, except the Siberian (ox^xxr the sable, 
ii. 63 

Gnats proceed from a little worm, usually seen at the botton of standing waters ; 
curious manner in which the eggs are laid ; In their egg stale it r«iembl«t a 
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. hmoy, fixed by an MiehQr i diffcrmtititt of th* iBMCt| In imal4i«niibr- 
matuHiy divested of a lecood tkuiy ia the next it radCM ite ey^ ite aateflla^ 
and ht tail, and teenii ta expire; ftam the tfioUi or the amphihktaB aafaaal 
appears a little winged insect^ whose strnctaiie Is aa oliject df admlrstioa^ 
deseriptioo of this insect^ and of its tniol^ justly deened ene of natafe^s 
mast^ieces ; implement with which the gnat acrforms its work ia ainaicr ; 
placesAbere it spends tfae winter ; the little nrobd so BaflMroas» Chat th^ 
water Is tinged with the eohrar of the species ; some fpiats oTlparoas^ odwrs 
tiiiparausy and oome-forth in a periect form ; some are males and naita with 
(he fenmle^ some are females reqoiriag the male, oCbeni are of ndlher scs, aad 
prodnce young withoat copalatioa ; at the sixth generatkm their propagation 
«iups; the gnats no longo* re]prodoces its liken^ bnt requires the male to 
renew its fccoudity ; pnxlttced in multitudes bi^ond expression la Aaserlcsi^ 
and found of all sizes, from six inches tonir, to a minuteness beyond the 
perception of the common eye ; native Indians, anointed with' oil» sleep in 
' cottages covered with thousands of gnats, and have not their slamb^ lAlern 

I rupt^ by these cruel devonrers, iii. 309 

Goat, its eyes are grey, L SOS. From £«ut>pe imported info South Amerlte soon 
degenerates; as it grows less, it becomes mure prollflc ;, imported to the 
African coast, it seems to Improve^ 308. Goat and sheep propagate together^ 
and may lie considered as of one family ( the bu<*k-guat ^xidaces mth the. 
«ira an aniaNil in two or three generations returning to (he iheep, aad rcfaio- 
ing no marks of its ancient progenitor, 350. Mure fitted for a life 'oiT'savi^ 
llMTty than the sheep ; Is not easily confined to its flock, but choftses te own 
pasture, and loves to stray from the rest ; delights in climbiag predplces ; is, 
caprieioas and vagrant ; k not terrlfte«l at stoims, or iaeomoUpded by raia ; 
immoderate cold affects it, and produces a vertigo, to which this' aolaial is. 
aabject-; proof of its being natarally the friend at man, and that' it seUoai 
resumes its ftirest wildness, when once rednoed into the state of eerri-, 
tnde; in some places they bear twice a year; in warmer e&sMci 
generalty bring forth three, (bur, and five at once; m(lk of goats 
tii«dic)ttal; not apt to curdle in the stomach; flesh of the goa^ pro* 
perly fJrepared, rauked by some not inferior to venison; is never so good and 
so Kweet, iu our climate, as mutton ; no man can attend above fifty goats at a 
time ; flesh of the goat found to improve between the tropics ; remarkaUs 
varieties in this kind ; that of Natolia, by M. Buflbn called ^jkmiI o^^a^pora ; 
itR description ; tlic Atiyrian gfoat, of Gesner ; chiefly kept about Aleppo ; 
iittie goai of Jmerica, tho size of a kid ; haft hair as long as the ordinal^ 
bi*f«d ; Juda Hfoai, lutt lai'ger than a hare ; roiuniou iu Guiuea, Angola, and 
the coast of AtVica ; blue goat at the Cape of Good Hope ; its descriptiou, 357 
Boundaries between the goat and deer kind difficult to fix ; Bezoar goat^ the 
peuany found in the mouutains of £gypt, Sec. 366. J/rUxtn wild goal of 
Gi'imuiiiiH, fouKb anomaly of the kiud ; its desciiption, 369. Goats eat four 
hundred and forty nine plants, and reject a bundrcd and twenty^ix, 400. In 
Syria, remarkable for their fine glossy, long, soft hair, 424 

Goaf-sucker, a nocturnal swallow ; description and habits, ii. 346 

Gobhis, the gudgeon, description of this Hsh, iii. H/i 

Godwili its dimensions, ii. 376. A bird of passage, 378 

Gold never conti-acls rusi, and why ; except iu pkces where much salt is used, 
i. 134 

Golden-eye, bird of the duck kind, ii. 416 

Goldfinch, bird of the spairow kiwi, ii. 334. Learbs a song from the nigntingalc^ 

Gouse, marks of the goose kind ; ftiod ; abtained from by the ancients, as indi- 
gestible, iL 409. Okie known to Jive a hundred years, 4 12. Marks of the 
tame and wiki sort ; wild supposed to breed in the northern parts of Europe ; 
flight regularly arranged, ib 

Goose, {Brent} most harmless, but for tbeir young pursue dogs and men ; use 
of its leathers in beds unknown in countriesof t^ie Levaut and Asiaj feathers 
a considerable artkHe of commeiTe; different' qualities of them: the best 
sMtbud aif curing them, ii. 413 
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GooMy (Soland) dcicribed^ H* 394. SeeOantui, 

l^ooteander, a round-bellied water-fowl, its descriptioa; feeds upon fish, ii. 409 

Ckiift^wfc, of the baser race of hawks, ii. S56. Taught to fly at game ; little 
obtaiued frotn its efforts, 261 

Cknian, bis system of fishes deseiTes applause for more than its novelty | how fol- 
lowed in arranging the spinous class of fishes, iii. 60 4 

Grampus, fierce and desperate in defence of its young ^ remarkable instance, 
iii.' 15. Description and habits, 29 

GriMhopper, differences betweeu ours and the cicada of the ancients ; great 
Tabetics of this animal in shape and colour; description of the little graws- 
hopiper that breeds plentifully in meadows, and continues chirping through the 
summer; the male of this tribe only Tocal ; bow their fecundation is per- 
formed ; the male or female never sui-vive the winter ; their eggs ; from first 
appearing, possessed of wings ; how il gets rid of the outer skiu ; their food ; 
places where they deposit their eggs, iii. 233 

Grave, the greatest care recommended not to commit those dearest to us to the 
g^ve, befere real signs of certain death be ascertained, i. 259 

Grebe, description of this bird ; I'esideuce, and habits ; perpetually diving, and 
very difficult to be shot ; uevcr seen on land; chiefly M>ught for the skin of 
its breast, and why ; in breeding time their breasts are bare, ii. 383 

Greenfinch, bird of the sparrow kind, ii. 334 

Greenland, Ciautz^s account of the formation of ice-mountains in that country, 
i. 107. Aurora borealiSy its appearance almost constant in wintei* ; the in- 
habitants not entirely torsakeu iu the midst of their tedious night i this aurora 
aflording them light for the purposes of existence, 164 ; they live mostly upon 
seals ; their numher daily diminishing, and why, ii. 135 

Greenlanders, desciibed, i 260. Customary among them to turn Europeans into 
ridicule ; a quiet, pr a modest stranger, they deem almost as well-breed as a 
Greenlauder, 262 

Ch'eeiishank, a kind of crane, ii. 376 

Greta, river iu Yorkshire ruuniug under ground, and rising again, i. 98 

Greyhound kind, ii. 8. Greyhound fox, 26 

Grosbeak, bird of the sparrow kind, iii. 354 

Grotto of Antiparos, iu the Archipelago, the most remarkajble subtarraneoas 
cavern now knowu ; description, i. 31 ' 

Grolto del Cane, near Naples, situation and description ; noxious effects, i. 38 

Grouse, chiefly found in heathy mountains, and piny forests, ii. 287 

Growth of the child less every year, till the time of puberty, when it starts up of 
a sudden ; growth of the mind in children corresponds with that of the body, 
and why, i. 199. i)f some young people cea^ at fourteen, or fifteen ; in 
others continues till two or three.«nd-twenty, 206. Of fishes, irregular and 
tardy, iii. 76 

Guonacoes, a kind of ckmel in America, ii. 189 

Guanches, ancient inhabitants of the island of Teneriffe ; art of embalmiug still 
pi^esarved among them when the Spaniards conquered the island, i. 284 

Guariba, Brasiliau guariba or warine, the largest of the monkey kind in 
America, described, ii. 157 

Gudgeon, description of that fish, iii. 62 

Guiba, auimal resembling the gazelle; its description, i. 369 

Guillemot, bird of the smaller tribe of the penguin kind, ii. 405 

Guinea-ass, larger and more beautiful than the horse, i. 328 

Guinea-hen, described, ii. 284 

Guinea-horse, remarkable sports with it among the grandees of that country, 

i.320 
Guinea-pig, by Brisson placed among the rabbit kind ; native of the warmer 
climates; rendered domestic, and now become common every-where; its 
description; in some places a principal favourite, often displacing the lap-dog; 
manner of living among us; most helpless and inoffensive, scarce possessed 
of any courage ; their aoimosfity exerted against each other ; often fightmg 
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ohMlrikldr, ud lb* ■troogcr Amirojt tbi VMto; >ii iwtiirmi ioctiact ; tbc 

fcDwIcMaberyDaiiBdCitrOTCd, wit boat ittenpttllf (o protect lb«ni; lulTcr 

' tbniwe1*«*UtbcdfToa>«d b; ntit ftd n^ini itoent Tegflables tbey •eUun 

driikt MiDCtiBwririMw clotbM, popcr, or otttet- tUon of ihe kind} drink by 

Uppinf ) CKofiiMil in ■ room wldcxn era* tbc Boor, lliji keep along lh« wall; 

- *«*«■ jpoM nbrtMt lofrtbcr) cbiefij fccbi tbe ummi iniriLsie ii^tresls, and 

TenlnltDat only wbcn kU ratcfntptkni ii Mnond, like llie rabbits ; in ruld 

, wtatbcrvian wtlTe; ■ very claul; uiBNli tbch- pluce iduhi be regularlj 

cleaned, and « Dc« bed of bay proviiM <br Ibem ance a-week) tM. jomag 

MUnf ialo tbe dirt, «r otberwa^ dtocratpaaed, 4ba female taJica •« wrtnkm 

■ tatbRBtaad never ponita thnn lo riait ber more i b«r ewplCTBtttt, aad ^a* 

oTlllcniBle^coniiita In HBmUitnr Ibeir akin, diapodni Ibelr baJ^asdiB- 

pro*in|; its (hMa, and take tUa office by tnua ; do tlie naBK (o thdr joaaf, 

and Mte tbem'wbeDTcfncIorj; mi«d witboot artificial bat; M> kee|ri^ 

tben fivm fire la winler, if onre ponritted to apprtiacti il ; ninui^er of sleepbf, 

the male and Ibe female watch one another bv turns ; KiMiti-ully capable ef 

eouplinf at aix weeka oki ; time of lb«T geitalam ; tlie female briugs fotb 

from tliree to fi*e at a time, not wHbodt pala ■, encklea bcr yuuuc aboat . 

twdre or fifteen dayi, and aaflen the yconjc !it olbera, thunich older, lu drain 

" taer, to tbe dlndfontage of berowni produced with e)PS upnij intl in la die 

hnan rqnal lo the dam in afilitri rapatrieof fcedibg apun regvlablea firont 

the bepaaii^ i their diajnta for Ibe wameM plaec, ur miAt sereeuble rued} 

wanwr of figbtiM-, fleab iDdijBbFcat (bod; diBeuttly bimeJ^ Buffer nn 

appraadie* bat of tiie pema who hreedadien; muniier uf eating; drink 

addom aad miln water often ; (rant Hke a jonng |ii[ ; appear ti> che^ ibe 

end, ii-M ', 

Gnioea^beep, bave a kind of dewlap ander Ibe chin ; br«ed wMi slbcr iWefc 

iberefoK not animals of another tiod, 1. 3U 
Gall, placa where fbnial in plenty j their fbod, K. 3f0 



with their neala and cggt; ibcir fleah ) method of takhqt II 

lilanda ; aoclentty a law in Norway oOBCemit^ tfiaae who died h) laMnglheM, 
ii 398, 399 
Gun, wind-suD, intrlmmeal deterrainiag the elaalicity of the air ; a ball Aom il 
pierces a thick board, i. 132. Great guns, in climaiea near Ihe eqnalor, 
with every precauliun, afta- wmie yeara become uieleaa, and why, 131 
Gunpowdei' readily lirea wilh a ipark, not with the Same, i. 37. Will not fO 
ufTio an exhaiMted receiver; a train of gunpowder laiil, one part in open av, 
the other part in vacuo, the letter rill remain unloufhed, 143 
** Xionuuil, deipription of this llBb, iii. 03 
Cyinnolua,llie carapo, de«trip|ion uf tbi* flab, iii, 64 
Gyr-Alcon, exceed) all oiImti in tai^encM of liie j it* de«crlplton, IL S(T 
'Gjrie, name given by huiilen to the roebuck, the aecond year, i. 3U 



Ha^ock, a pcriudieal ahoal appeared <n the YorkiUn coaiti on Dettnbcr 10^ 
1760, and exactly on Ihe aame day in Ihe falloving year, ill. 70 

Hiemorihuu, a kiud of aerpenl, iii. 180 

Hail, Carleaiaub aay ia a Irozen ehmd, half melted and ftozcn again in ita deacenli 
ttie inoM jnjurioiia meteor known iu our clinme ; -faail-atunei foortecs incbea 
ruuitd ; struck out aa eye ul a young man, and killed him on the ipot ; a 
.di-eadfut sliower, rei:urded by Heinay, fell in 1610, the hail-Munci were of a 
bluith culuur, and some ntighi^d a liundred pounds ( the fiahi* were great 

Hair of Ibe Human ladiea praised fur the redusM of iUabade, i. SOb. Found nml 
iliffereul in diBerent climate*; inarka tbc country and tbe diapoaition of tlie 
man ; hy-tbe ancieuli held a (orl of exireaant, prudneed like Ibe naila; .tr 
curding lu moderw, every hair livr-, rceeives autrinieul, fills and dMead*, 
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Wkt Othrr parti of tbe body ; takes ooloarfroni the juices flowing through it ; 
c^hy Tiewed with a microscope, consists of five or six lesser, wrapped up in 
one common covering, and sends forth branches at tlie joints, suitable to the 
tixt or shape of the pore through which it issues ^ bulbous at the root, and its 
C9m1 resembles a brush ; length and strength of hair a mark of a good consti« 
tutiota ; Americans aod the Asiatics have it thick, black, straight, and shining ; 
inhabiUnts of the tprrid climates of Africa, have it black, short, aid woolly ; 
the people of Scandinavia have it red, long, and curled ; opinion that every 
man has dispositions resembling those of the inhabitants of countries he re- 
seimbles in the colour and nature of his hair ; curled hair among us a beauty; 
the Greeks have taken one of their national , distinctions from the length and 
•fraightness of the hair ; Americans take the greatest pains in cutting their 
hair ; variety in customs and manner of cutting hair, 209. Trade of the in- 
habitants of Angora with the hair of animals of their country ; camblet and 
other stuffs made of it, 359., Hair of the cat rubbed in the dark sends forth 
shining sparks, 423. Syria and Persia noted for long soft hair of the animals 
bred in them, 424. Each hair of the lynx is of three different colours, 442. 
Of the black fox, so disposed as impossible to tell which way the g^in lies, ii. 
37. Coats of hair seem to thicken at the approach of winter; among qua- 
drupeds as among men, thin spara diet produces hair, 36. On the soles of the 
feet, and on the inside of the mouths of hares, ii. 61. 

Halcyon, rapacious water-ibwl, ii. 421. See King-fisher. 

Halley, (Dr.; observes spring water is collected from the air itself, i. 74. His 
opinion concerning the origin of nvers, 85. Says it may be taken for a general 
rule, that the largest and highest mountains supply the greatest and itiost ex- 

I tensive rivers, 90. His method of finding out the age of tlie world by the 
' saltuess of the sea, 102. Improved the diving bell ; he could write or read in 
it at the bottom of the sea, when tlie water was clear, especially when the sun 
shone ; observed one thing very remarkable, that the water, which from above 
is usB&lly seen of a green colour, when looked at from below, appeared of a 
▼ery different one, casting a i*edness upon his hands, like that of damask-roses, 
125. His theory to explain the invariable motion of the winds, 1 46 

Halof, oAener seen in countries near the poles than any other part of tlie earth, 
i.l64 

Hammer, (the yellow) a bird of the sparrow kind, ii. 334 

Hamster, the cricetus, or German rat of Buffon, ii. 93 

Hand, sufficient to vindicate the dominion of man over other animal^ a poor 
assertion ; a man, without hands or legs, converts his stumps to roost conve- 
nient purposes, and performs astonishing feats of dexterity, ii. 163 

llarbour of a stag, in covert or thicket, i. 384 

Hare^ a gregarious animal, where it has nio eneniies but beasts of the forest, i. 334. 
Tfaje swif&st animal for the time it continues to run *, animab of the hare kind 
inoffensive and timorous ; placed by Pyei ins among those that chew the cod ; 
whether or not, certainly the lips continually move, sleeping or waking; if 
not thinned by constant depredations, would overrun the eaiih ; of these^ the 
bare the largest and most timorous ; has large prominent eyes, placed biack- 
wards, to see behind as it runs ; these never closed ; it sleeps with them open * 
tbe ears moveable« and capable of direction to every quai-tcr ; muscles of its 
body strong, and without fat ; hinder feet longer than the fore, on account of 
speed ; persecuted by dogs, cats, weasels, and birds of prey *, in a state of en- 
gendering very early ; females go with young thiily days, and bring forth three 
or four at a time; has young of different ages in her womb together; the 
young brought Ibrth with their eyes open ; the dam suckles them twenty days ; 
food they are fond of; sleep or repose in their form by day, and live only by 
nigbt ; the ruttiqg season begins in Febhiary ; the male pursues and discovera 
the female by the sag^acity of its nose ; the slightest breeze, or falling of a 
leaf, disturbs their revels ; they instantly fly off, each taking a separate way ; 
^are more easily taken than the fox ; a much slower animal than they, and why ; 
always choose to run up hill, and why ; have the sole of the foot furnished with 
hair, and seem the only animals with hair on the itisule of the mouth j live 
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■rtcnurcijjbtytara, and ci>nie tu po-fcclioa in uiiejcar; ftmalu lltt loiwci; 
M. BuffiHi makes b Joubl vf il ; seldam heard to cr;, iHCe|it vhen KiieS or 
wuumled; their cry nearly like the nqnalling of B child ; are eatiiy taniali 
though never bo youn|r, re^in (heir nBlive freedom at the firal oppoitunity i 
have a Koud ear. Bod been (sughl Id heal Ihe drum, dance to meaiurc, and gu 
Ihinugh maniiBl exercise ; make Ihcmselm n riii-m where the colour of l£« 
ICrBiw reKmblea that of Iheir nkin, open lo the eoulh in winter, and to the Dorlh 
in ■umiuer; sore honied, will ftart H freiib hare, and aqoBl in it>rurm; ■one 
enter holes like the rabbi), by hnolers lermed ^in^ lo vault ; as ii llmi trada 
tieaiier, and ill nccnl is sliou^cr ; yonng bavPi iread heavier tliau old ; mak 
makes doublings of greater compass Ihao the feniule ; divided by hiinlen inlit 
laounlaiu and nuisled bnrcs ; mode of evpresBinn, ' Ihe iinire yuu honijllic 
mure hares yuu shall have,' nnd why ; what aiiimais peiseiule Ihe bare ; tt< 
enemies so vaiiuiis, Ihal it •rldurn reaches Ihenliint lerm limited by wtnni 
iu cuuuihies near ihe Nurlli Puir, they hccome wliiti', and mr: oftca in gmtt 
iruope uf four or lire hundred; llieir f^kins siild for less than seven ahilii^a ■ 
liund'ed; the fur known to form a eontlderable article in Ibe bat maaufiw- 

hare been leen with burns, but rarely ; those in liul countries BiuaUer than 
ours 1 Ihoae in Ihe Milanese Ihe best in Eurupej scaiee a ciiuntry where not 
found, from ibe torrid zone to llie polar circle; natives of Goinps kill numbers 
at a time; in wbal manner; Die Jews, aucieiit BriluDS, Biiii Alabumelana, ^| 
1 considered il as an unrleau animal, and religiously abslainei) from it; hue 
and rabbit distinct kinds; refuse lo mix with nii'h olhei-; an iiiaiance; !«*■ 
mule tor Ihe preseriBlioD of them, Ii. 58, &c. 

HaHune, ur Gn-at Hndson't Bay owl, Ihe largest of the nocturnal tribe, ii. 266 

Harlequin, a kind of dug, ii. 6 

Harpies, that ancient idea taken fiom ifae luuselte, or the KrcBl Imt of MuJk. 
Kascsr, ii. 119 

Harrier, Inund and beagle, all of the saoit kind, ii. 6, A dog of the gmerosa 
kind, 7. Used for kunling, 8 
- Hart, iiasie of ihe stag, the sixth year, i. 8B3 

' Hartshorn and musk, Ihe only medicines of reputation of seveial pivcuiible 
Irom qnndrupt-da, i, 3B4 

againstbissyslem, i. IBl 

Hatching, nothing exceeds the patienre ufbirdi haldiipK ; Mr. 
»ation9 to this purpose, iL2l8 The emu ve 
ita young, 334. llie crocodile's eggs hatched 

Hawfinch, > bird of the sparrow kind, ii. 336 

Hawk kind; hawks destroj-s mice, Ii. 90. Perceives a tark at a dialanccwhkh 
ntathermennor dogs could spy, ii. 313. Distinctive marks (ram Mher ca*. 
nivorons bii-ds, 243. In old psintiags, Ihe criterion of nubility i no iieraoa ef 
rank alirred out without bis hawk on bia band; Harold, arir-rwards kiar«f 
England, guing^nnan impunaul embassv into Normandy, is diawn, in an oU 
bat-relief, embarkhrg wiib g hawk on bis Gal, anda dog imiier hia oj-m ; in thoM 
days, it was sUfficienl for aoWeraeus sons to wjnd the born and carry lb* 
hawk, fiiir i this divertion in such high eiteem among the great all orw Ba. 
Tupe, that Frederick, empei-or of Germany, wrote a trealiu upon ba*kii({ 
Ibis amUBcment now murh given over in this kingdom, aod why i itt Ibe raga 
of James I. Su- Thomas Monson gave a thousand pounds tor a cast ofbawka- 
in the reign of Edward HI. it was made feluny tu slcal a bawk i to take iu 
i^|» was punished by imprisonment for a year and a day, with a fine U lb* 
kmg'a pleasure; in the reign of Elizabeth, Ihe impriaonmeal rwlaad to ihra* 
month., Ihe otfender lo lie in priaun till be got recurily for Int good behaTioM' 
during seven jear. ; m earlier times, the art of gn«iiag waa hot Kitle «ed, 
and the hawk was then valuable for Us affording diverskm, anl pnK»rlw 
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' attachmetil to their feeder, and docility the baser race are Mi^Ufirera to ; names 
of'l^awks of the haser race ; those of the generous breed remarkable for courage^ 
Isflfklieas, and docility in obeying the commands and the si^y of their master ;' 
acCQtint of the manner of training a hawk ; falconers bad a language peculiar, 
in which they conversed and wrote, 255, &c. 
Hnwky (sparrow) pursues the thrush and the linnet, ii. 240. Said to be the 
boldest and best of all others for the chase, 261 

Htn^, (gross) and sparrow-hawk, unfit for training ; taught to fly at i^ame, but 
little obtained from them, ii. 261 « 

Head (of man) externally and internnlly different from that of all other animals 
the monkey kind excepted, i. 215. Whence originally the flat heads of the 
American Indians, 271. Of quadrupeds, different firom each other, but 
adfopted to their several ways of living, and how, 300. In all birds, except 
toocturnal, the head smaller, and less proportioned to the body, than in qua- 
drupeds, ii. 212. Of the great Greenland whale, makes a thii^ of its bulky 
iii. IS 

Hearing, extreme delicacy of this sense in birds, ii. 213. That sense in whales, 
iii. 19 

Hearse, name of the female of the stag, the second year, \. 384 

Heat, Boerhaave considered it so prejudicial to health, that he never went near a 

fire,!. 139 
. Heclaj the bellow ings of that volcano believed by the inhabitants of Iceland to 
be the cries of the damned, i. 40 

Hedge-hog, the most harmless of animals ; its descriptions ; usual appearance 
upon the approach of danger ; to disgust its enemy from pursuit, sheds its 
nrine, the smell of which is sufiicient to send him off; sleeps by day, and 
v^tures out by night ; places where found ; its food ; does not suck cattle ; 
are not hurtful in gardens or orchards ; the spines so disposed tha,t no fruit 
will stick upon them; appeai-s serviceable in ridding the tields of insects aud 
worms ; M. Buffon accuses it of tricks, of which from its form and hahitsy 
one would not be led to suspect it ; he kept males and females together, but 
they never coupled ; time of their coupling ; sleep during winter, but do not 
lay up provisions for that season ; at no time eat much, and .remain long 
without food ; blood cold, and their flesh not good for food ; their skins . 
converted to no use except to muzzle calves from sucking, ii. 101. l>estroyed 
and devoured by the fox ; in what manner, 24 

Hedge-bog of the sea, a cartilaginous iish of the sea-orb kihd, iii. 56 

Hedge-sparrow, a slender-billed bird, ii. 833 

Height, Maximin, the emperor, above nine feet in stature, i. 222 

Ueliogabalus, noted for having the brains of six hundred ostriches dressM in our 
dish, ii. 232 

Hellebore, the black sort, its pernicious qualities, i. 140 

Hemisphere, half illuminated by northern lights, i. 161 

Hemlock, eat by the horses without injai'y, i. 311 

Hemuse, name himters give the roebuck the third year, i. 393 

Heii, in the Museum at Brossels, a creature covered with feathers and hair, said 
to be bred bt?tween a nibbit and a hen, ii. 67 

Hen of the common sort ; moderately fed, lays above a hundred eggs firom 
spring to autnmn, ii. 220. After three years, becomes effete and barren *, 
clutches one brood of chickens in a season ; instances of two very rare ; 
number of eggs of a domestic hen in the year above two hundred, being well 
fed, supplied with water, and at liberty ; trodden by the cock or not, she 
continues to lay; eggs of this kind never by hatching produce living animaln ; 
ber nedt made without care ; clucking season artificially protracted, and ■ 
entirely removed, in what manner ; left to herself would seldom lay above 
twenty eggs, without attempting to hatch them ; as she lays, her eggs being 
removed, she continues to increase the number ; in the wild state seldom lays 
above fifteen eggs ; particulaiities of incubatkin ; affection and pride after 
prmlucing chickens ; every invading animal she boldly attacks* the horse, the 



**••■' ' 'W*?! 



boKi or the maatiS' ; mardiiiii; befon tbe little Iniup, by ■ Taricty of luin, 
csilioe; her train lu tbeir fouil, ur •ami them of dsnuei' ; iDilBoccB of tbe 
brood I'linuing fur security iolo a hedjce, while Ibp ben etood huldly forth, aud 
faced u fox Ihkt came for plnodei' ; arlitieul oiethnd of batrblng chickens in 
stoves, practieed nl Grand Cali'o, ur in a laboralory with graduated heal, 
effected with woollen hvni, by M. Reaumur ; by ibette cDiili'ivaiicea, from a 
hen natortilly producing twclre chk'kens in tbe yeu', are obtained artiUciHlly 
abore two hundred, 373. 'Cummuu hen suppliei the place of the hen pheasant, 
when rerDaing to hatch her egf s, ntid pei-fuima the tank with puseverance and 

neu, (Gaiiiea) ur Barbary-hcn, dciiorilKd, ii. SSI 

Hen, [water) described ; reeidcnce jnd food ; ue»Is and habile, ii. 381 

HeiTulan^m overwheluied in that eruptiuu of Vetuvius, in which Pliny the 
naturalist was iiifi'iicntcd ; its ruiiu lately discovered at aixty feel behjw tbe 
■urface, and furly below the boltuin of |he sea, i. 11 

Hemiapbi-odilet, such are all animals of Ihe snail kind, iii. 114. The bivaUe 
ti'ib.: are lo loo ; Ihey re:|uire nu asaistancc from each other lonanla impreg- 
nation, 118 

Hcrmetiral aeatine a g1asd vessel, the mcaninfi; of it, i. 73 

Heron the gieal heron, in foi-iher limea, bred femiliarly in our inarEhea ; nut 
iioff,Bnd why, ii,SZ2. Anntomical diitinction in which heront differ fi-um ullier 
birds; of this tribe Briuun has enumerated forly-aeven sorts; exeeBsi*dy 
destructive and toTBclona ; ever have lean and ciri'iun bodies ; deacriplian of 
the common hemn; flies at Ihe Bppr>jBcb uf Ihe sparruw-bawk ; commrls Ifae 
gfrealcsl deiBslalions iu fresh walem ; a Hsb never so' large he will itrike at, ■ 
though uQBbU lo can-y it away; uUB lierun, saya Wiilou);hby, will dealruy 
Rfleell thousand carp in half B-year ; Usual Btlitude wailing for prey ; food in 
cold and stormy seasons ; mannei' uf Gsliiug ; Willun^by's i-Eceipt fur Ukiuf 

each other^s society i flesh of tbe young esteemed in Fiance ; method \ued to 
obtain them ; Ihe young, once excluded, the old incessantly provide Ihpu 
with »a amazing i|naulity of lish ; instanec of it ; by Mr. Keysler's account, 
this bird may exceed sixty years; ri'eeut instance of une laken in Holland, 

elector of Cologne's hawks thiily-five years before ; iheji contract a consump- 
tive disposition, 303, &c. 

Herou- hawking, > favourite diversion amour oiir ancestora ; bad laws enacted 
for tbe preMTvatiOD uf the species ; he wnu destroyed Iheir egga waa liable in 
a penalty of twenty shillings for each offence, ii. 364 

Herrera confinna the existence of giants, i. 979 

Herring, ilB deacription, iii. 69. (>f migrating fish, Ibit and the pilchard take 
Ihe mutl advealBruua vajiKges ; places where Ihe herring aie in great abun- 
dance ; nuioerans enemies met in their migrations ^ in Chesapeake Bay, the 
abuals so great as to cover the shorts, and becume a nuisance) that bot^ 

of the grand shoal descending in June^and aimoAiiieed by Ihe gannel, gull, Ik. ; 
fishermen take two tbousaml liaireh at a single draughl ; places of Enrope 
whei-e herrings are punclual in Iheir visitaliuns ; duubts io every pail of their 
migralinn ; brat great hank fur heiringa was along Ihe Norway abures ; before 
KM; the number of sliips from various parts of Europe, reaorliug thilber, 
exeeeded aoine Ihontands; quantity uf heniugs Iben assembled I hen was such, 
diat a spear sturk in the water, as Olsua Magnus assarts, would stand on end ; 
won atler that period the;' deserted the Norway sbores, and took ap along ibe 
German coasts ; no cause assigned for this seemingly capricious desertion ; 
their grrasesi coluiics now in the Brilish Channel, aod upon the Irish sliores ; 
> bening snff«red to mnlliply, unmolested and undiminished', for tweuly yean, 
vould show a progenir greater in bulk than ten such globes as that we live 
u|Hin, TOi &c. 
Keiagoos, tjie innsl convenient figures iii building ; cclll uf llie bees ace pcifMl 
|ie«ag«n^ ill. a7& 
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Hide of the elk, often known to turn a nrasket-ball, i. 998 
Hiera, island in the Mediterranean, formed by subterraneous ekplosions, i. 55 
Hind, or female of the stag, has no horns ; time of gestation^ and usual season . 
of bringing forth ; hides her young in obscure thickets ; obliged to use all arts 
to conceal them from the stag, the most dangerous of her pursuers ; how she 
defends her young, i. 381. The female stag so called the third year, 384. 
Manner of knowing the track of the hind, 385. Inhabitants of Canada have 
no other milk but that of the hind ; and no other cheese but that made of it, 
31^. The hunter^s name for the roebuck, the first year^393 
Hippocampus, the sea-horse, its description, iii. 55 

Hippocrates, his opinion about the formation of the incipient animal, i. 181 
HipPopotamu% not afraid singly to oppo^ the lion, i. 439. Its dimensions ; 
plaoes where it resides ; its rood } swims with much force, and remains at the 
bottom for thiity or forty minutes ; it commits dreadful havock among the 
plantations ; method the Africans use to frighten it back to its element ; 
inoffensive in its dispositions ; never attacks mariners in their boats, unless 
inadvertently struck against, or otherwise disturbed, then it would send . them 
at once to the bottom ; instances of its great strength ; never 'goes beyond 
the mouth of the fresh water river ^ attacked on shore, and incapable 
of vengeance upon a flying enemy, retnnis to the river, and plunges in head 
foremost; the negroes apprised of its force, do not engage it; continues 
uncontrolled .. master of tb^ river ; all others fly its ispproach, or become an 
easy prey ; moves slowly upon land; seldom goes from the river side, unless 
prcated by necessities of hunger^ or of bringing forth its young ; lives upon 
fish and vegetables ; natives of Africa say they devour children, and other 
creatures surprised upon land ; the young are excellent eating ; the female 
seldom produces above one at a time ; hearing the slightest noise she dashes 
into th6 stream, and the young one follows her with equal alacrity; Dr. 
F^ioocke has seen their flesh sold in shambles like beef; their breast thought 
ac'delicate eating as veal ; this creature, once plenty at the mouth of tlie Nile, 

.. BOW wholly unknown in Lower Bgypt^ and no where found but above the 
cataracts^ ii. 180 

Historian (Natural), his proper business, i. 3. Going too much into speculation 
wrong, and why, 8. Method his principal help, 291. Fault.of systematic 
writers, 292 

History ([Natural) of all other sciences, has the least danger of obscurity, and 
why, 1. 295. Best set forth, as Mr. Locke has observed, by drawings of 
animals taken from life, 297 

Hobby^ bird of the generous breed of hawks for smaller g^me,^ daring larks, and 
stooping at quails, ii. 257 ^ 

Hogs, animals of this kind resemble those of the horse as well as the cow kind, 
and in what; this kind partakes of the rapacious and peaceful kinds ; offend 
no animal of the forest ; remarkable that none of this kind ever ^shed their 
teeth ; any animal dying in the forest, or so wounded as to make no resistance, 
is the prey of the hog, who refuses no animal food, however putrid ; in a 
state of wildness, most delicate in the choice of its vegetables ; rejects a 
greater number than any other ; they eat but seventy-two plants and inject 
one hundred and seventy ; indelicacy of this animal more in our apprehensions 
than in its nature, and why ; in orchards of the peach-trees, in North America, 
reject the fruit that has lain a few hours on the ground, and Watch hours for 
a fresh windfall ; have had mice burrowing in their backs while fattening in 
the sty, without seeming to perceive it ; scent the hounds at a distance; by 
nature stupid, inactive, and drowsy ; bu passions more active only when 
excited to venery, or when the wind blows with vehemence; foresees the 
approach of bad weathec ; much agitated on hearing any of its>kind In distress ; 
have often gatho*ed round a dog that teased them, and killed him upon the 

' apot; tlieir various diseases ; generally live, when permitted, to eighteen 
or twenty years ; tlie females produce to the age of fifteen-; in the wild state 

. less prolific,!. 407y&c. 



Hog {Oninta), and Ibot about Upwl, (tacnlni, i. 411 

Hog(wHier). Srt Cupiiara, >■ *li 

Hog of Bornoi. See Batjinmtua, i. 416 

I]ai;oribeIitlHnHaorDarica,darribrdby Wafer,) 417 

Uullanil, a cooquetl irom the sea, and rescued from it* boHini ; the inrlim of 
its earlh below (be ievtl of the boitom of the an. ; upon approarhiiig Ibe 
coshI, it ia loakcd dnvi upon from Ibe sra, an into a valley ; is errTfAtj 
rwiog higher, and by what oieana ; Ibose parts, which tbrmerly ailmitted larfe 
nienof war, srcpowlaoihallowtDimivedjipaof noderaleburdni, i. 1IB 

Honey, frum what part uf Ibe Sower it ii cxboclcd, iii. 377. Twu bindn of it ; 
which 1(1 be pteferred, a83. Thai ^then'd hj the liuinb)e-b«G nut to fliw 
HUT ao gDotI as that of the conraaa ben, ili. Gathered by the blaok b«a ia 
the tropica I climatei, neither bo unpalatable nor ho eurfeitm; as ours; pro. 
duced liy the bees at Unadalonpe, never rongeuls, remains fjnij, uf the 
cuoBisleiiceuf oil, with tbecfihiur ()fBBiber,2))3 

Uouej-conib, uame nf Ibe second ilomacb of lumiDaliDg animals, i. 3S5 

Honey-Kuide, a kind of cuckoo, ii 316 

Hool' of the Persian mnrea lu hard lliat shoeing n nnnecetetry, i. 34T 

Hooper, name of the wild swan, on Becounl of the barslmeH of its Toice, ii. 411 

tlarixon aieiiU Wropl in 1. muddy cldud, upon [the ai>praacfa of winter, imdcf' 
the line, i. IGl 



Horn, 1 


10 wind it. 


aw] (o csrry 


the ba 


i.k hir, farmerly s«l 


ScleM arm* 


nplieh. 


meill: 


. for noble 












Horos, 


in »lul m 




aaimali 


1 are produced, i.al5. 


Grow difFi 


gently 


ID detrs from 1 


hose of sbeep 




«i deers' hams furmwed aliinK Ibe 


-ride*. 


bthI ' 


-hyi in , 


every reapert i 


esembl 


inK a vegetable imtKts 


inee, grafted 


upon 


Uieb 


eadofthe 


rtaKi beauty 1 




E of llioae of llie slag i 


Biark their at 


rength 


Blld tbeir TiKUu 


t; Ihelliue of 


sbeddi 


af tlie boms ill slags ! 


; geneiBtly ir 


lereaw 



thiekaess and height froni tbe aecond year to the e^hth ; pailake of Ibe 
tiatute of tbesoil I Ibeir horns sbrd, tbcy seek the plainer part of Ibe country, 
reiBOle frav those Biiintels tliey are then luiabLe to ofipoae ; and walk with 

324. or a stag, called his head ; their names nccordinR lo different B|;ea of 
■he Mag, 384. llir aullior saw one of ten leet nine inches from one lip tu the 
other, 3D&. Of Ihe elk, applied to the same purposes as hartHbom, SOB. Of 
the rein-deer, converted into glue, 405. Of the rhlDoeeroe, sometines ftvn 
three to three feet and half long, compo<ed of Ihe most mlid substance, snd 
pointed lo inflict most fatal wounds, ii. 177. Of owls, nothing more than two 
or three feathers, that etsud up on each side of the brad, orer Ihe ear, Sfl& 
Home, charai4eri8lic marka giTen by LinnKus; ealstcmiockiridMnl injiBTt '■ 
3tl. NcwaatbcapeapprotchciiMin in iatandroafiirmai^ an IbebafM 
M tbc mimt roMU ; wild bone* herd li>c>ther, aail fnl )> dnovw of tre or 
■Ik huodrcd ; one aaaanf their iionber idsBja atanth tm Moliiral, lb. AUmcd 
by Buieic, IMS. Net readily aKacked b* the lion; «be cmbBH between 
thaa in Italy, 303 Oee fowl of oyUen, 31W. Frnm what cwanlry the bone 
caiue oriyinally, nnecrtain; accvrding lo the aucinMs wiltl itoraes once ia 
Europe; (he colder climates ^ not •gi-ec will) them, 311. Hnw wiMberaeaare 
caught; set at liberty, (bey serer becuBe wild a||f«io; tb* bacc aun i i .' 
■greepb^ aorprned lo aee tbeir faithful horaes pment Iheiiuelvea again with 
their nsaal asaiduity, and receive Ibe rdn, 3 13. Wild faoteea finding ■ tame 
horse to aaaociale with them, mtbei roood him, and aMige him to aeeh iHfety 
fay fliffat ; this animal in its stAtr of Battue in Ihe oM, not Ibe new wBrkl ; 
GOM«lries where wild bonca are fauod ; tbe natives of Angola, or Cafraria, 
eatcb • bone ouly to wt him ; AmUtit wild iormi, uie mnat beaaiiliii 
bi««d, tlw nw*t gnaren^ swifti ond pcraeming, ib. The ikki««* 

" ' ■""" * — "^ a boraa; no Anbiao, hewevo' 

ti, Mone vatoad at a Ibomand 
. Uicjr hmn> thaiaceof a borM 
by bd apptannea ] Arabians pnaerve Ibe pedigree of tbeir li ii iKa wilb Mr^ 



for wv«ral age«^ ib. Countries into whicli the r«<«- qf Uicir tertMi liis Mprmd 
iticl^ 316. iVeat tiicur boraes grently ^ bold diaiMwnM iritb thtm ^ miitMi 
|ktte8t(itioiw.§^iveD %o perwMw wbo buy Aiubmn boiwh 316. They^tMnLatock 
■till in tbe midst of tbeir career, the rider happening to fall ;. Iceep ttbiDOi 
■addted at tbeir tenlfi> from moruiag to night to prevent furpnae; wboi the 
ArnbiiiiM begin to break their borsea ; bow tbe Arabiaas dresaaad feed.4ieir 
W8(^ ; first began the management of horeea in tbe tine ai Sbeque Uwart^ 
914. The rapidity of tbe flight of Arabian burseB is tveh, tlMit the dogal^ , 
up the pui-suit, 314. Upon computation, the speed of the English bi^vea is 
ooe<iburth greater, carrying a rideri than that of tbe swiftest barb witbottt 
one, 316. Numidian race much degeperated ; the Tingitanians and Egyptinni 
have tbe fame of rearing tbe finest horses for sine' and beauty ^ bocMa <af 
B^bary } an Italii^n peculiar sport, in which boi'ses of this breed ran againit 
each ctfher ; Spanisji genette desa-ibed, 317. Those of Andalusia pass fbr tbi 
best, and preferred as war-horses to those of every other country ; ItaiiiiB 
horses have a peculiar aptitude jlo prance; the horses of imdia weak ami. 
washy ; fed with pease, sugai-, and butter; one bronght to England not nracb 
larger than a common mastiff ; climate excessively )u^ seems nnftivoursMe to 
horses ; remarkable sports ou horseback ; tbe horses of tbn Gold Ckmst «■! 
GuiufB^ extremely little, but very manageable; of ChmOf weak, little, ill-sfaapedy 
and cowardly; those of Coreaw timorous^ -as not ti> be serviceable in war; 
Tartar bui-ses very serviceable in war ; they are properly tbe conqoarors of 
China ; march two or three days witbou stopping ; continue five or six wUii* 
out eating more than a handful of grass at evei^ eight hours ; and rinsdn 
without di'inkinjt fbur-and-twenty honrs ; lose all tbeir sti'ength when brought 
into China or tbe Indies; thrive pretty well in Persia and Turkoy, 817, Ito. 
Anciei^t opinions on tbe nature and qualities of tbe boMes of Thmndy) • 
Achaio, Ethiopia, Arabia, Africa, Italy, and particularly of Ap^ilia, of Smlff 
' Ci4>padocia, Syria, Media, Persia, of Sso^dinia and Corsica, of Spain, Wallacbiii, 
TKansylvania, of Denmark, Scandinavia, Flanders; of the Gaulish liorses ; of 
the Gern^m, Swiss, Hungarian, and lastly of tlie Indian horses, 319. IhlnM 
horses of such exeelleot size, and strong make, that th^y are preferred to nil 
others for draught, 818. JSnglish horses excel the Arabian in size and swift- 
ness; fuce more durable than the barb, and more hardy than the Persian ; one 
instance of their great rapidity in the admirable Cbilders, frequently known to 
move above eighty-two feet and a half in a second, 321. Aoger de Belegme, 
tlin first r^orded to have attempted mending our native breed, 322. Number 
of. horses in London, in tbe time of King Stephen^ said to have amountedxto 
twenty thousand ; in the time of Queen Elizabeth, the kingdom could not 
supply two thousand horses to tbrm the cavalry ; Powisland, in Wales, for 
nc^y ages tisinous for a swift and generous race of horses, and why, 323. The 
hoine and the ass differ not much in form, as the row and the bison, yet tht 
former are distinct animals, and the latter animals of tbe same kind, 341. 
Eat two hnndrcd and sixty.two plants, and reject two hundred and twelve^ 
400. Ai-e killed by wikl asses, 326. I>esti-oyed by the American bat, called 
vampyre, in South America, 119 
Horse (Sea), descnbed, iii. 55 
Hospitals erected in India for the maintenance of all kinds of vermin, i. 266. 

for monkeys, ii. 157 
Hottentots outstrip lions in tbe chase, i^ travellers report, i. 220. Make much 

and very extraordinary use of the bison, i. 343 
Hound, harriery and beagU^ all of the same kind ; gr^^mtiriin bound, tran* 
sported to the North, becomes a great I>ani8h dog ; and this, sent into thn 
South, becomes a grey-hound of different sizes ; and the same transported Mto 
Irelaud, the Ukraine, Tartary, Epirus, and Albania, becomes the great wwMf 
dog, known by the name of tbe Irith wo^-dog y the 5/ood-Aoiifui, a dog of 1^ 
generous kind ; and likewise tbe gaxe-koundf and tbe prsy-AoMHif / the blnvd* 
hound a dog of great use, and in high esteem among our ancestors ; itaensphyf ; 
the. gaze bound huuted, like our grey-hound, fa^ the eye, not. by thesoeat 
ii. 7. ' 
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*Gra^bMlld tay tte luwert^ Mltoii and b^^ 

Homlidr^' a neir kbad hrmtd «t Uie month of tliii river ; it it abo«t tAm wXlm 
in dKfamkftutty wtd wortli^to the pioprielor aboat eight handfcd povitdi 
a-]Feary i. -67 
H«aiaihifi.bird is the miallact (if \Mh "^ leeato newly allied to the ioMct; 
it fltt.* Betongt to the spanoir Und, ii 884. The ennlleit of them' ahovt 
the eiie of a haxeUmA ; iti dcMTiption j are seen flnttcrinf aboat the.floiPar% 
withoat^er aliglitiiifr vp<lB them ; their wiftgt in such rapid metioB^ it k'iai. 
INMtlbie to disoorn tfadr eohmrsi except by tlwir glittering ; bkit only cxtractinr 
tlwir honey aa with a kirn j their neatt and the namber St eggs ; tMr^tinw of 
inctfbatioD; intanoe of their docility; countries where ftmnd; in the 
Leeward Ishmds tlicy continue in a torpid state during the sererity iif wfarter ; 
Libat asserts that besidesthe bumming noise prodmyd by tiieir wing% tiny 
have a ptearing melancholy melody in tlieir ▼oices, small and proporoMed to' 
their mgans ; the Indians auike use of this pretty bird*s plnmage: in whsit 
amnner the children take them; when taken- they are instantly ktlled, and 
hmg up in the chimney to dry ; somedry them iu'StOTes; atprment the bird 
is tMcn rather f^ sdlmg as a curiosity to Earopeans, than an omamcal fcr 
tinraselTes, ii. 840^ Abc. 
Hamp of the bison of different daes, weighing forty to fifty pounds, sometimeB 
km; cots and' tastes like adremed adder, i. 844. In a few generatloos It 
wears away^ i. 845 
Hunger, every aninwl endures the waats of sleep and hunger with km iiqury to 
health tlian man; hunger kills man sooner thah watcfafumeM ; more .OTcaafhl 
la its approecb than cootlnnaBce ; drsbdibi dfetts of hunger, rotated to the 
author ttythe csptafai of a ship, who was one of sta that endured it in its 
ofilNautiiBS ; different optnionB coneeming the cause of hunger ; Ifewinstineu 
of men dyings except at sea, of absolate hunger ; those men whose ev^rjrday 
may be. considered as a happy escape iipomfomui% at lastdieofrndisoidcr* 
caused by bungvar ; the number of such ss die hi London of hunger auppoee^ 
not km than two tbonuuid In a year ; method of palKating huager. aamg' 
the American Indians, i. 1. instances of amaxing patience in haiwer, 90t' 
Hunters, the EngKsb considered as the noblest and the most useAiI horses in the' 
world, i. 322. Terms used by hunters iu pursuing^ the stag ; names invented 
by them for the stag, i. 383. The fallow-detr, i. 386 
Hunting, the natural right of hunting made royal, and when, i. 382. The stag 
and the buck performed in the same manner in Englaiid, and how, i. 388. 
Ancient manner of hunting the stag ; the manner in Sicily, and in China, 386. 
The wolf, i. 15. Wolves used in hunting, ii. 22. Hunting of the fox, ii. 24. 
Hunting the sdtile chiefly the lot of the exiles in Siberia,' ii. 24. The onrang- 
outang, or wild man, in Borneo, a- favourite amusement of the King, ii. 143. 
Of the elephant at the Cape of Good Hope, ii. 44. Manner of hunting the 
ostrich by the Arabians, and by tlie Struthophagi, ii. 232 Manner of hunting 
the turkey, ib. ' 

Hurricane, the cloud preceding a hurricane, called by sailors buirs eye, described ; 
bouses, made of timber, bend to the blast of the bnrricane like osiers, and 
recover their rectitude ; hurricanes offensive to the sense of smelling ; maggots 
brought with them ; conraion in all tropical climates on the coasts of Guinea, 
frequently three or four in a day ; their seasons upon those coasts, at Loango, 
and the opposite coast of Africa ; the hurricane called tornado, its dreadful 
effects, i. 153 
Huso, the isinglass fish, caught in great quantities in the Danube, from October 
to January; furnishes the commodity called isingtass; oflten above four 
hundred pounds we^^t; its flesh salted is better tasted, and turns red like 
salmon, 53 
HysBua, no words give an idea adequate to this animars figure, deformity, and ' 
fioecness ; more savage and untameable than any quadruped ; its descriptkm ; 
defoads itself against the lion, is a match for the panther, and attacks the 
•ohcc^ which it seldom fails to conquer ; an obscene and solitary animal ; its 
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int howl sometUpet mittakeii for the Toke of a man moaninif y italalter like 
the Tkidciit effects of retching j whence 'it fimt took it* name \ native of I he 
torrid sone, resides in the caverns of mountains, the clefts of rocks» or dens it 
has formed nnder earth ; taken ever so youni^y it never can be tamed ; it some- 
times attacks man, and carries off cattle ^ its eyes shine by night ; and it is 
asserted that he see« better by night than by day ; scrapei up graves, and 
devours dead bodies, bow putrid soever j absurditieB of the ancients about this 
animal, it 31, &g. 



Jaburu, and jabira and jaUra-piciie», birds of the cmne kind, natives of Bimsil ; 

their descriptions, ii. 362 
Jackatls hunt in a pack and encourage each other by mutual cries ; what has 
* given rise to the report of its being the lion*s provider, ii. 28. Travellers have 
mistaken the jackall for the fox, ii. 27. One of the commonest wild animals 
in the East, yet scarce any less known in Europe, or less distinctly described 
by natural historians ; its description ; its cry a lamentation resembling that 
of human distress ; is more noisy in its pursuits than the d<^ ; WBore voraciouB 
than the wolf; never goes alone, but always in a pack of forty or- fifty 
together ; seems little aunid of man ; pursues hi^ game to thekloors, without 
apprehension ; enters insolently into sheep-folds, yanls, and stables, and finding 
nothing else, devours leather harnesses, boots, and shoes ; scratches .op new 
made graves, and devours the corpse, bow putrid soever ; the corpse how chig 
up ; follows armies, and keeps in the rear of caravans ; the moat putrid 
substances it greedily devours i hides in holes by day, and appears abroad at 
night-fall ; hunts by the the scent j irreconcileable antipathy between : it and 
the dog; no wonder it be voracious, and why; is as stupid as imptidfl»t$ 
instances of it ; Indian peasants often chase it as we do fox/O, ii. 27, See. 
Jack-daw, its description, ii. 298. Rings found in the nest of a tame jack-daw^ 

ii. 295 
Ja6obine9, a kind of pigeons, ii. 326 

'Jaculus, the swiftest serpent, its manner of progremion by coiling, itt 185 
Jaguar, or the panther of America, i. 440 
Japanese, description of that people, i. 264 

Jaw, the upper, thought by many quite immoveable; that it moves in man an 
easy exjieriment will evince ; has its proper muscles behind the head for thus 
raising and depressing it ; under jaw in the embryo much advanced before the 
upper, in the adult it bangs more backward ; and in a Chinese face it foils still 
more, backward than with us; the difference is thought half an inch, the mouth 
being shut naturally ; a professor at Edinburgh was subject to. have his jaw 
dislocated ; the under jaw has often an involuntary quivering motion, and 
often a state of languor produces another, that of yawning, a very sympathetic 
kind of languid motion ; ridiculous instance of this sympathetic affection 
commonly practised upon the famous M'Laurin, i. 210 
Jay, one of the must beautiful of the Britbh birds ; its description ; feeds upon 
fruits, kills small birds, and is extremely docile, ii. 303. I^ys its eg^ in the 
holes deserted by the woodpecker, ii. 307 
Ibex, a native of the Alps, the l^renees, and the mountains of Greece y its de- 
scription, i. 361 
Ibis, the Egyptians paid divine honours to this bird ; different opinions concern- 
ing the ancient and modern ibis ; Maillefs obilervations to this purpoae;. the 
true ibis thought a bird of the vuhure kind, called by some the capon of Pha- 
raoh, ii. 360. The true ibis found to be the Balearic crane, described^ ii. 361 
Ice very elastic, i. 77. Floats of it diffused into plains of above two hundred 
bagues. in length ; and mountains of it ruing amidst them ; flat icc^ and 
' mountain ice; their formation ; mountains of it presenting the resemblaiiee of 
a glory, i. 165 
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boldett' mai noit iNcMwrtinlir of tbe wcawl kind ;' med in %fpl for4te 
onM'ptfqMiei' ii^ tiM kt fMpe\ description ; difcoVom and doteyB. tlM 

' oin^Of HUfcMMRIes: iieifentr^to^^ natural food: mwiul and fUei 

•odli'& :cBtf)^ilMigtoft a cat ftronger Aid kurgcr than ittelr; conntrki wiMre 
fomitt';- atUiclH'8Tef7 IHing thifw it it able to o^ercomc^ and faars iMt jO^t 
Umf^ Aedd|^, nor tlie dawi of tlie Tulture; takes tiie vattr like an ot^r> 
iMd will continue under mncb longer; not able to support tbe rigow of our 
firlttters ; one from the bland of Ceylon climbed up the walls and the tveea wtih 
▼ery freat ease ; this animal one of those formerly worshipped by Ae £fyp- 
tiansy ii. 46 

Ichneumon (fly), its weapons of defence \ flies of this.tidbe owe thehr.lMrdi to Ihe 

' deitriictiuB )if «bne other insect, withih whose boiijr they have been de|Mted, 
and upon whose ritals they have preyed, till they came' to maturity : c^all 
oth^ the moAt forfnidfble to inseHir-of variotts kinds ; it makes the body of 
the oatarpntar the pines' for depositlnr Itv em ; the tribe is not the eateipil* 
tMrlaoApriuf, as was auppasedV but its murderers ; description ; whence iu 

. muaflf Am* nel the wnBp» aiMi' phHiders its habitatkins ; varioua appetites of 
tbevarioiis hMi of tMa fly^*, the millions of insects this fly kilts in a summer 
iaeoneetfaUei iH. 991 » 4e.- 

MMsmoByia root the Indians beUOre an antkiote tbr the bite of the asp or the 

iM^B^BhHse^^ Mad of eagflet its distinctive itiarks^ H. t47 

Js«hea,u?itkiyDtar quadrii|Md| described^ ii. 96S 

><mai*%( the kingdom of, with most -of the cities of Syria, destroyed by an 
^Bith^puke^i. 48 

JcMar^ in fiagliDiri, as" kte as the tigaea of Kbg James I. the court was fmAAmi 
with a jester, i 975 

Igniiifotuus^ or wandering fire^ i 161' 

Iguana^ 4fiBCFiptkm of this animal-, Itv flesh the greMest delicacy of AfilM 9m^ 

, Aflsevipaf its food'; ip what manner it is takeuj iH. 168 

Ikx, tbe berry-bearing ilex. See ^ermef. 

Imagination, by day, 98 well as. by uigfat, always employed, i. 7* Very reoMrk- 
able iast^ices of its power in women, i. 49 

Impaling, in some courts of the more barbarous princes of India they employ the 
elepliant to impale the criminals on its enormous tusks, H. 175 

Impregnation, the hare^ though already impregnated, admits- the male, and re- 
icetves a second impregration, ii. 60. In wli^t manner the sea and garden 
•nails impregnate each other respectively. Hi. f 10. The bivalve sbelUfish re- 
^ittire no assistance from each other towards impregnation, iii. 118. Frogs im- 
pncgnsted without any apparent instruments of generation, an object of in- 
quiry i* continues in great obscurity ; experiments made to this purpose, iii. 

las 

IniDMi^ipther Acostui and Garcilasso de la Vega, have seen the bodies of seveial 
Incas perfectly preserved from corruption, i 284 

India (^st), in the warm countiies of India the women are marriageable at nine 
or ten, and the oMn at twelve or thirteen, 202. Description of the islands tliat 
lie scsittsred in the Indian Ocean ; over all India children arrive sooner at ma- 
turity than in Europe ; they often marry, and consummate, the husband at ten 
years old, and the wife at eight, and frei)ueAtly have children at that age ; In- 
dians have long been remarkable for cowardice and effemmacy ; they may be 
considered «fS a feeble race of sensualists ; their dress, i. 265. The horses of 
India are weak aiid washy, i. 320. Lions are found to diminish in their num- 
bers ia this ooaiitry, 428. Tbe Indians eagerly pursue the porcupine, in order 
to make embroidery of its qutlls, and to eat its flesh, it. 106. They eat bats in 
the Kast Indies, ii. 118. * See BUphaHi. 

India (West), wfafcuce originally come the flat heads of the American Indians, 
i.«7l 

Indus, river, its course, i. 01. Its water, and that of the Thames, the asost light 
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mad whotesome in the worldt7i. The tide At the numth of this.rlv«r the 
createst kiiowrn9 til 

Innuits^ jnst bor% max ^ ^^^ ^ cove from pne elcmeDt to aDother» and wl^ i 
open t^ir eyes tbe Uistant of their birth | more oap«hte of wj^taiaiog hiing^r> 
and more patient of cold» than gl^wo persons, and why;, infants have milk>in 
their o«i[n breasts \ their Hie very precarious till the age of three, or four t kw 
•tances of it ; the comparative progress of the understanding greater in in&nts 
than in children of three. or lour years old» i< 195 

Insects, in the internal parts of South America, and Africa, they grow to a prodi« 
gions size, and why j those of the.miuuie kind iu the northci'n climates unto, 
half so larg^ as in the temperate zouc ', the ocean has iU insects ; their feet ve 
placed upon their backs, and almost all without eyes ; in some oountr^ 
almost darken the air« and a candle cannot be lighted without their inatan^/ 
flying upon it, and putting out the flame, i. 177. Many may be supplied by 
being cut in piece^ 1^. Many of the tribes bruugbt forth firom the 

'' ^& 1^.* Have no eyelids whatsoever, 206. , The Indians nre fearful 
of killing the meanest, 265. Afford so great a variety aa to elude the 
search of the most inquisitive pursuer, iii. 127. Those with the greatest nuiiw. 
ber of legs move the slowest, ii. 210. The general dehnUiou of insects ; the 
different classes ; geoersl characteristic of insects without wings, iii^ 1^. Of. 
those tliat have wings, 226. Some continue under the form of an aui«lia not 
ten day«, some tweoty,,6ome several months, and even for a year, 256. Gene*-. 
ral rule, that the female is larger tban the male, 263. Every, insect that liv/es 
« year after its full growth, is obliged to pass four or five mouths without 1 
nourishment, and will seem to be dead all that time, 297. Despri^ion of that 
which forms and resides in the galWnut, 366 * 

Instinct uf. animals in Choosing the proper times of copulation, i. 3,10. The 
Guinea-p^ has not that naturSfl' instinct -so common to almost -every other 
creature, li. 64 ' 

Intestines, in all animals the size of the intestines proportioned to the nature. pfi 
the food, i. 302. Intestines of ruminating animals enlarged by nature, to tal^e 
in a greater supply ; those of the carnivorous kind ara short, also thin and 
lean, but of the ruminating are strong, fleshy, and covered with tat, 334. Of 
«hecp found to be thirty times the length of the body ; those of the wild cat not 
Above three times the length of its body, 423. Of the rein-deer, washed like 
our tnpe, in high esteem among the Laplanders, 406. Of the bat, in some 
measure resemble those of man, ii. 116. Those of the maoati longer, in pro- 
portion, than those of any other creature, the horse exceptec^ 137. The tribe 
of woodpeckers want that intestine cfilled the cseciim, 30&. The lamprey jseepa . 
to have but one, iii. 46. Those c^ the cr«d> have many convolutions, 86 

Inundations generally ereater towards the aoi^'ce of rivers than farther down, and 
why» i. 69. Some distribute health and plenty *, oibera cause diseases, ^niine^ 
and death, 95. £very inundation of the sea attended with some correspondent 
dereliction of another shore ( one of. the most considerable in history, is that 
which happened in the reign of Henry 1. ^ an. innudation in the territory of. 
Dort destroyed a htuidreK} thousaad persons ', aqd yet a greater number ronnd 
the Dullart ; remarkable inundati9ns iu Friezlaod and Z^land, in which i^ttoK^ 
than three hundred villages were overwhelmed ; their remains continue visihW 
at the bottom of the water in, a clear day ; some in which the sea has overflow* 
ed the country, and afterwards retired, 120. Inundation of the Thames at 
Dageuhain, iu* Ewaex, 122. Instantly produced by land spout% 168 

Johii-dory, Quin noted for a sauce fur this fish, iii. 13 

Ireland not infested with wolves, ii. 13. Frogs designedly introduced into that 
kingdom some years before the Norway rat ; that rat put a stop to their in- 
crease, and the frog is ooce more almost extinct in that kingdooni 87. The 
mole utterly a stranger there, 98. 

Iron extracted from all the substances upon earth, i. ^4 

Isatis, an animal very common in all northern countries bordering upon the Icy 
Sea, and seldom found in warm climates ; deseription ; burrows like the ,foK* 

" aitd when with young, the female retires to her kennel^ in the same manner as 
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ilie fox f Hi kcmwl V«ry marPOw» and extreidely' dbif^^ku rmmomtk/i» ;^ iMui- 

ner of conpliiigy time of g^ettation^ and number ixfyonagi 1"^ wnilar to yliat ii 
' Ibiind in the fox ; lirings forth at the end of May» <Mr Se bcflhnini^ ofiuut ; 
' considered ai between the dog and the fox; chan|^ Iti cgHom, And H ni one 

time brown, at another whfte ; time in Which it it ci^Jled tlie croet-fox^ it'. 99 [ 
' JMnglaM, Reiricteble in medicin^ and many arts ; mamier of makiiiglt ; jjirin^ 
- cipaily fomislied from Russia, wliere great qnantities ai^ prepared stirwb&ig^y 

ciieap ; Mr. JaclLson found out a metmMl of making a glue, tbat answmid Ine 

pvrpbsies of isioglasSy iB. 53 V 

Iriands, new.formed in two ways ; thirteen idands in the Mediterranean appear- 

Isg at onee enwfgh^ from the water, i. 54, One new-formed in tlie year 1710 
• near thai of Terooray 66. Formed at the months of manv rivers, and iww ; a 
' bcantifol and large one formed at the month of tlie rirer Nanqbhi inChina^not 

less than sbcty miles Itog, and about twenty broad, 67. Appear at mat M- 
" - mtely greater tfadui they naturally are ; seem to, tra?el to tlie shdre^ and reprfr^ 

stet curious figures, ships with ssils, streamers, flags, and antique devtttisd 

cstfttes, and at length vanish into nothing, J 05 
Joda goat common in Guinea, Angola, and all along' tiie coasts of Afriqi; not 
. much larger than a hare, i. 300 
Jngufaur fish, name given to that fish whidi has the ventral fins pittccd more ftir- 

ward than the pectoral, tii. 00 
Juniper, its shade said to he fiital, by the ancients, L 140.' The Laplanders drfa[lE ; 

water in wldch these berties have been Infused, i SOI 
Ivoiry, the tusks of the babyrouessa are a very fine ivory, smoother and whiter 
■ than that'of the elephant, but not 90 hitfd or serviceable, i. 417. That of. tie 

morse more esteemed than that t^ the elephant, being whiter and harder, Ii,, 
. 135. Almost all our ivory comes from Africa, whether the greatest {part is* 

found in the forests ; the tusks of the mammoth converted to ue pnrposef of 

ivory, 170. Teeth of the narwhal far surpass ivory in all its qmditi^ lii^ S5 
.Ivy4ierriei, shower of them raised by tempests in'one eoontry, and foltfaig -in 

another, i. 100 



Kabossn, or Gatapbractut, one^of the largest kinds of the armadilla, ii. 114 

Kamtscluttka, description of its natives, i. 200 

Kanguroo, a singular quadruped of New Holland described, ti. $01 

Keratopbites amoog the coraline fungi, iii. 320 

Kermes, an insect of great use in medicine and dyeing ; its description; the 
differences of the male from the female ; the harvest of tiie'kenn.es greater or 
less in proportion to the severity of the winter; women gather them before 
sun-rising, tearing them off with their nails, iii. 300 

Kestril, a bird of the generous breed of hawks, ii. 257 

Kevel, name of a second variety of gazelles, made by M Buffon, i. 205 

Killer, a cetaceous animal of surprising strength, which attacks the Whale^ 
ui. 22 

Kinds of animals not actually distinguished by horns, colour, position of the 
ears, or fineness of hair, i. 200. Difficult to fix precise boundaries between the 
goat kind and the deer, 304. The gazelles form a distinct kind, ib. 

Kine in Iceland are without horns, i. 342 

King-fisher, a remarkable bird ; its description ; places it frequents, and how it 
takes its prey ; ihe plumage of a beautiful variety of brilliant colours ; in. 
stances of credulity with respect to this bird ; its nest or rather hole verjr 
different from that described by the ancients ; feeds upon fish in that hole ; 
fcetid f«om the remains of fish ; the King.fisher is found with from fiVe to nine 
eggs, which the female continues to hatch ; though disturbed and robbed, she 
returns and lays again ; Reaumur's account of this ; seasoa for excluduig the 
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lifood } the male, faithful beyond the turtle, brings the female large proyisions 
of fish, and keeps her plump and fat ; he used to twitter before^ now enters 
the nest quietly and privately ^ the young hatched in twenty days ; differ in 
size and beauty, ii. 421 
Kircher has set the voices of some birds to nmsic, ii. 266 
Kite, from the greatest height darts down on its prey with unerring aim, ii. 213. 
One of the baser race of hawksj^ 256. Distinguished by its forky tailf and 
dow floating motion ; seems ever upon the wing, and to' make no effort in 
flying ; lives upon accidental carnage every bird in the air being able to make 
its retreat from it ; small birds wounded, or straying chickens, it seizes with 
rapacity, 260. Used for training ialcons, and how lured with the great homed 
owl, when caught for that purpose, 267 
Klein, his method of classing animals, i. 293 
Knobber, name of the stag the second yeor,^ i. 383 
Knot, small bird of the crane kind, ii. 376. A bird of passage, 378 
Knob, name of the sixth variety of gazelles by M. Buffon, i. 365 
Koba, the name of the fifth variety of gazelles by M. Buffon, i. 365 
Kraken, all that has been said of this great fish seems fictitious^ yet there is a 



possibility of its existence, iii. 17 
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Labms, (the wrasse), description of this fish, iii. 62 ">'.i---^ 

Labyrinth of Candia, a subterranean wonder, supposed the work of art, i. 29 

Labyrinth, convolutions in the wind-pipe and lungs of some birds, ii.274 

■Lama, the camel of the new world; couiktries where found; their flesh au 

excellent food ; their hair, or i^ther wool, spun into beautiful clothing ; carry 

their burdens over precipices and craggy rocks, where men can scarcely 

accompany them ; description and age ; manner of coupling ; its food ; 

exceed the camel in temperance ; requires little water, being supplied with 

quantities of saliva, the only offensive weapon it has to testify its i^esentment ; 

the Indians say, where this saliva falls, it will, from its acrimonious nature, 

burn the skin, or cause dangerous eruptions ; colour and wool ; habits and 

marks of agility in the state of nature ; seems the largest of the camel kind in 

America ; the natives hunt the wild lama for its fleece ; a smaller, weaker 

sort of the camel kind, called also guanaco and paco ; the nianu&cture of 

stuffs, carpets, and quilts, made of the w out of the paco, forms a considerable 

brandi of commerce in South America, and might usefully be extended to 

Europe, ii. 188, &c. 

Lambs, how to be produced all the year round, i. 310. The third an ewe brmgs 

forth, supposed to be the best, 354 
Lamprey, a fish every way resembling the lamprey, was possessed of the numbling 
quality of the torpedo ; people will not venture to touch those of Ireland ; a 
species very different from ours served up as a delicacy among the modem 
Romans; doubtful whetiier it be the murena of the ancients, which our 
lamprey is not ; ours differently estimated, according to the «eason ; those of 
the river Severn the most delicate of all fish ; desaiption of the.fish ; extraor- 
dinary power of adhering to «tones ; instance of it ; Muralto, in giving the 
anatomy of this fish, makes no mention of the lungs, for which it has absolute 
necessity to breathe in the air ; its time of leaving the sea annually, in order 
to spawn, is the beginning of spring ; after a few months, it returns to the sea ; 
' peculiar prepai'ations for spawning ; the young from eggs ; the female 
remains at the place where produced ; the^ are excluded till they come forth ; . 
has her family playing about her, and conducts them in triumph to the 
ocean ; its food ; some continue in fresh water till they die ; a single brood 
the extent of the female's fertility, two years being the limit of her existence ; 
hesi season for ihem in the months of March, April, and May ; ace usually 
taken in nets with salmon ; sometimes in baskets at the bottom of the river^ 
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. old Cttstom for tke city of GtowMtta anBiu% to presait tk* King wHli a 
laaipfey-pie; a sebator of Rome used to tluow into hb |iondft such of kb 
slaves as displeased hiniy to feed the lampreys, iiL 47 
Lands, new, produced from the sea, and in what manner, i. 118 
Lanner, hird of the geneioos breed of hawks, now httle known in Borope, it 2&7 
Laothom-fly, eaoits a strong phosphorescent light in the dark, iii, 343 
Lap-dof descrSied^ ii. 9 

LapbnMfs, one of the first distinct race of men round the polar regions ; de- 
scriptions of their persons and mamiers ; base in eveiy &mily admrn for cob- 
~ snltang the deril j Gnstavns Adolphus attempted in vain to form a regiment of 
Laplimders; use skaits to run and slide, and how 5 all ase hnnteia; offer their 
wives and daughters to strangers, i. 361 
Lapwing, a small bird of the crane lund, it 376. Its arts to lead off men aad 

dogs frdtai their nests, 380 
Lark, bird of the splurrow kkid, ii. 333. The sky, the wood, or the tit-lark, 
distingnishable from other litUe birds, by length of heel aad loud song ; nest, 
number of eggs, and habits, 341. Those that remain with us Uie year 
thron^ont, are birds of passage in Sweden, 335 
Lark (sea), a small bird of the crane kind, ii. 376. Breeds in this country, 

378 
Lava, matter discharged by the eruptions of volcanoes, i. 45 < 

Laughter, in what manner produced, i. 21 1 
Launce, description of this fish, iii. 64 

Layer, the impression on the place where the stag has lam, i. 384 

Layeirs of the earth regularly disposed, but none of the same kind id every place ; 

enumeration of layers of earth in a well dug at Amsterdam, and of another 

dug at Marley ^ a layer, as far as it extends, always maintains the same 

thickness i proceeding a considerable depth, every layer is thicker, are some- 

times very extensive, and often fisund to spread over a space of some leagues 

in circumfbrcnce, i. 27. Remarkable' layers of earth round the city of Modena, 

121 

Leather, called shammoy, made of the skin of that animal^ and also from those of 

the tame goat, 1 he sheep, and the deer, i. 363 
Leaves, two of a fig-tree, by experiment, imb;bcd from the earth two ounces of 

'water in five hours and a half, i. 84 

Leech, different kinds ; its description ; takes a large quantity of food ; has no 

anus or passage to eject it from the body when digested ; in what it differs from 

the rest of the reptile tribe j the leech used in medicine ^ a girl of nine yeai*s old 

killed by leeches ; best way of applying leeches, iii. 225 

Legs, a man without legs or hands performed astonishing feats of dexterity, ii. 

163 
Leming, a bold animal of the rat kind, native of Scandinavia ; often pours down 
in myriads from the . northern mountains, and, like a pestilence, destroys all 
produttions of the earth 3 Laplanders believe they drop from the clouds ; 
their description ; they move in a square, forward by night, and lying still by 
day ; whither their motions are turned nothing can stop them ; a fire, a deep 
well, a torrent, does not turn them out of their direction ; they never i*etreat; 
interrupted by a boat across a river, they go over it ; stopped by a stack of 
hay or corn, tbey gnaw their way through ; and obstructed by a house they 
cannot get through, continue before it till they die ; eat nothing prepared for 
human subsistence ; never enter a house to destroy provisions; passing through 
a meadow, destroy it in a short time, and leave it with the appearance of being 
burnt up, and strewed over with ashes ; a man imprudently attacked one of them, 
the animal furiously flies at him, barking somewhat like a puppy, fastens, and 
does not easily quit its hold ; their letter forced out of the line, after a long 
defence, and separated from the rest, sets up a plaintive cry, not of anger, 
and hangs itself on the fork of a tree ; they destroy and devour each other ; 
after incredible devastations, they separate into armies, opposed with deadly 
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lialredy and mavc along the coasts of the larger lakes and rivers ; the Lap. 
landera form pro^ostics from the manner of their arrangement ; what prog- 
nostics ; the divisions continue their engagements and animosity until one 
party he overcome ; then they disappear, and it is supposed thaty having no- 
thing to subsist on, they devour each other ; their carcasses sometimes infect 
the air for miles around, and produce malignant disorders ; they seem also to 
infect the plants* the cattle often dying in the places where they passed ; the 
male larger and more beautifully spotted than the feniale; are extremely 
prolific ; breeding does not hinder their march, some carrying one young in 

[ their mouth, and another on their back ; are greatly preyed upon by the 
ermine, and even by the rein-deer ; dog^ and cats detest their flesh, ]but the 
Laplanders esteem it good eating, and devour it greedily, ii. 96 

Leopard, the American, is neither so fierce nor so valiant as that of Afiica and 
Asia, i. 308. The large, and the leopard or panther of Senegal ; diiSerences 
between those animals, 439. Leopard will not fly at the approach of the 
lion, 429 

Lepagodaster, description of this fish, iii. 64 

Leprosy, in what manner the Indians endeavour to prevent the Arabian leprosy, 
or the elephantiasis, a disease to which man and the elephant are equally 
subject, ii. 169 

Leuwenhoeck, his opinion about the rudiments of animals, 181 

Leymmer, a dog of the generous kind, ii. 8 

Libella, the dragon-fly 3 general characteristics ; eggs ; food of the young ; how 
they prepare to change from the reptile to the flying state; description; the 
strongest and most courageous of all winged insects 3 the business of impreg- 
nation, how performed, iii. 227 

Liboya, dimensions of this serpent, iii. 193 

Liehen-rangiferinus, the food of the rein-deer, a moss in Lapland of two kinds ; 
the white in the fields, and the black on the trees, ii. 402 

Lidme, name of the eleventh variety of gazelles, by M. Buflbn, i. 368 

Life, formerly supposed producible only by oviparous and viviparous generation ; 
but later discoveries induce many to doubt whether animal life may not be 
produced merely from putrefaction, i. 183. The beginning of our lives, as 
well as the end, is mai'ked with anguish, 194 < That of infants very precarious 
till the age of three or four ; instances of it, 108. The duration of life in ge- 
neral nearly (he same in most countries, 256. The most useless and con- 
temptible, of all others the most difficult to destroy, iii. 317 

Light, the hand exposed to broad day-light for some time, then immediately 
snatched into a dark room, will still be luminous, and remain so for some time, 
and why ; dangerous to the sight to look steadily upon bright and luminous 
objects, and why ; such persons as read or write for any continuance, should 
choose a moderate light, i. 239 

Light sent forth by the gl6w-worm, how produced hitherto inexplicable, iii. 305 
Sent forth by the star-fish, resembles that of phosphorus, 317 

Lightning is an electrical flash produced by the opposition of two clouds, i. 159. 
Flashing without noise, illuminates the sky all round in the torrid zone, 161. 
Of the torrid zone, is not so fatal or so daugerotis as with us, otherwise those, 
regions would be uninhabitable, ib. 

Lights, northern lights illuminate half the hemisphere, i. 161 

Limbs of the inhabitants near the poles are sometimes frozen and drop ofl^, i. 164. 
Some animals live without, and often are seen to reproduce them, iii. 316 

limc^ manner of making it in Persia, i. 39 

Line, upon the approach of the winter months under the Line, the whole horizon 
seems wrapt in a muddy* cloud, i. 161. In America, all that part of the conti- 
nent which lies under ihe Line is cool and pleasant, 268. In general, as we 
approach the Line, we find the inhabitants of each country grow browner, 
until the colour deepens into perfect blackness, ib. 

liinndens, the celebrated naturalist, supposes man a native of the tropical climates, 
and only a sojourner more to the north ; argument to prove the contrary, i. 
271. His method of classing animak, 232. Makes the female of the bat a 
primoif to rank it it in th^ same order with man, ii. 117 

2 C 2 
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LJnMt,>birdciftbefiMrrowkiDd,iL334. TuigIittoiriiiMle>loiq;aBd rqdu 

tune, 346 
" " "■ ■ , wilh that of man, il ehould boconsi- 



Lion, to compare the Btrenrth of Ibe lion, wilbtbatofma 
dered that the cIbwi o( tbia'auimal ^ve a fatac idea of ili 



!■ force what is the effect of its nrms, i. «]9. Leaps twent; Tecl at a n>rin|, 
303. Doei not villiu|r|y attack iLe harae, and oalywliea eompetlHl by tbe 
keeneathiiD^ ; combat* beivm u ^i I mo and a borEe in Italy; tbeJionctnniicd, 
■Bdl.ft sprattUng, Ibe horse . < i, - j but the lion snccecding-, stick* to hn 
prey,siid teuB the horse to p;. 1 1 . n. laiJtIyiSOS. Prodoced under the bnnliiq; 
lOD of Africa, is the diu.1 ti.,:'. , ;.iid moiil uadaBiiledcrcittiirc, 424. De~ 
■eriptiouof this noble animai. : ji> He degcnuates nbcn removed fnat Oik 
torrid zone, 434. A single lii, i ui tl>e desert often attacks an ctitire canvv^ 
425. He •Toncbes on bis belli , ~':"i continues so wilh palienl expectation, 
nntil bia prey comes wilbin a {ii r>ii(-r dictanee, 42S. The female has Domani^ 
487. nil mariD; is so loud, tliiit when beard in the night and re-edwed 
bf the muunlaiDS, it reseml>ir» iliilaat tfa under, 429. ALlcnds to tbe Jackall, 
ii.29 
Lions, Ihoseof Mount Atlas bare not Ike drenglb or ferocity of those of Bildnl. 
fa^d or Zaara ; spei'ies of tliis animal diminiabio^ daily ; Mr. Shaw obscTrei^ 
the Romans can-ied lifiy linieb as many lions from Libya in one jear, for Ibnr 
ampbitbcatrefi, as are in tbe >>lr.ile i-oanli-y at tbi<i time; the ^ame remark 
made with regard to Turkey, IVi^in, and tbe Indief, where the liuos diminiA 
iu their number daily-, thoce i.Lli:>lj'.tiii<; the peopled countries of Moroccn or 
India seated away with a stui^t ; tbe keepers play wilh him, pla-ue, and 
ehaMise bim withoul caase, Iji' I curs i! wilh composure i bttt bin nuEcr once 
excited, tbe consequences are I[ii]!>Ik; an iuilsnre frum Labal ; uumberless ac- 
counls assurebis anger noble, lii^ cuuragc maginiiimous, tuid hii natural ferudlf 
■eldom exerted bis against bei>Ll.if ii^is -, be bns spared the lives uf tbuie tbmo 
to bederonrcd by bim, afiordcl tliem part of bu subsigleocei and somelima 
abstains from food blmself (o niip|iurl (bem ; nececuly aluoe makes liim crael; 
Ibe manner of hunting Ihem by HutienlMs and others ; reported Ihal lie 
■nslains bnn^er a Inni^ time, but Ihir^l he cannot eupjiuii ; M>i*et>rlieTe faim 
in a continual fercr ; he diij^ks as oflen as be iitids water, and laps il ; be 

fresh spoil, than retuins to timt Ik b:id before ; his brellh is oDensive, and hii 
urine jnsiippoitable ; horses for bunting Ibem uf that sort called cbarossi; all 
otberi fly at the sigbl uf liim, 434. llic lion pi-efers the ficsh of camels to 
olberfuod; isahu fund oflbal of youngelephaoti : when old, finding menand 
quadrupeds luf^elher, he attacks the latter, and iierer meddles will) men, udIch 
provoked; manner of copulation, lime of gestation, number brought fitrlhf 
and time taken to come to pei'feetioti, all known ; a lion in Ibe tower of 
Lunilon ahoTc seventy years ; tbe lioness, fearing her retreat discovered, bido 
ber tracks, by niuning back, or biusling them Out with her' tail; beeomti 
terrible nil b young oncj^ to provide for; linns, incited by desire, light bloody 
battles, till one becomes ricloiious over Ibe rest ; the size of Ib^ liou betweta 
three and I'uur feet ; Ibe female ill all dimeusioiis about ondbird less ; there 
are properly no lions in America ; the puma has received the name of tbe 
Aetertcua lion, but, when compared, is a very contemptible auiiQal, 431 

Llon-ant described, iii, 230 

Liun-cat, or Angoia.cat, a beautiful animal, a native of Syria or Persia, i. 434 

Ijoujlog dBHTibed, ii.D 

Lion, (sea) described in Anson's Voyages, regaided at tbe largest of tlie aeal 
family, ii. 134 

LipidopuE, the garter-tinh, its description, iii. 65 

Lips, Iho^eof tbe bare and tbe sijuirrel continually, move, whether sleeping or 
waking, ti. 59 

Lithophjies, and comllne substaDces, iii. 33I> 

Lilteis, in all atiimals inlermediale litters most fruitful \ lirsl aud la«t gGDenllj 
prodnce fewest and weakest of the kind, i. 309 

Livei' of a shark affords three or fonrquarts of oil, iii. 83 
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Lizards along the coast of Guinea, their flesh esteemed a delicacy, ii. 12. Differ 
from every other class of animals, and from each other ; whence the greatest 
distinction ; general characteristics, iii. 147. The water kind changes its 
skin every fourth or fifth day ; sprinkled with salt, the whole body emits a 
vicsous '^liquor, and the lizard dies in three minutes in great agonies; the 
whole of the kind sustain the want of food in a surprising manner, 148 
Lizard, (Chalcidian) of Aldrovandus, described, iii. 165 

Lizard, (Flying) of Java, account of it by Gentil, iii. 165 

Loach, the description of this fish, iii. 65 ' 

Lobster, very voracious, though without warmth in its body, or red blood in its 
veins ; whatever it seizes upon, aud has life, perishes, however well defended; 
they devour each other, And, in some measure, eat themselves ; changing 
their shell and stomach every year, the old stomach is the first morsel to glut 
the new ; at first sight, the head may be mistaken for the tail ; its description ; 
the food of the young, the moulting season ; how they change their shells ; 
many die under this operation ; speedy growth of the new shell, and of itself 
after the change ; the claws of unequal magnitude, and why ; at certain 
seasons they never meet without an engagement ; wonders this extraordinary 

^ creature' offers to imagination ; are endowed with a vital principle, that 
furnishes out such limbs as have been cut away ; varieties of this animal with 
differences in the claws, little in the habits or conformation ; the shell black 
when taken, but turns red by boiling ; common way of taking the lobster, 
iii. 82 

Locust, the great brown locust seen in several parts of England in 1748; in 
some southern kingdoms they are still formidable ; description of this insect ; 
in what manner they take the field ; their devastations ; are still more noxious 
when dead ; instance of it ; account of their devastations in Russia, Poland, 
Lithuania, and Barbary ; transformations ; eaten by the natives in many 
kingdoms of the East, and caught in small nets for that purpose ; their taste ; 
ai'e considered as a great delicacy in Touquin, by the ricli and the poor ; must 
have been a common food with the Jews ; description of the great West Indian 
Locust y the most formidable, iii. 237 

Loir, the greater dormouse so called by M. Buffon, ii. 91 

Longevity, persons remarkable for it, i. 256 

Lori, the longest of all animals in proportion to its size ; description -, a native 
of the island of Ceylon, ii. 160 

Loricaria, description of this fish, iii. 65 

Lories, a kind of parrot, ii. 318 

Louse, its description ; whether distinguished by the pai'ts of generation into 
males and females, not yet discovered; the lousy disease frequent among the 
ancients, iii. 210 

Louse, (Wood) the description ; of great use in medicine, iii. 216 

Luminous appearance of the waves in the night, the cause, i. 107 

Lump-fish, its description ; flung into a pail of water, will stick so close to the 
bottom, that on taking the fish ^by the tail, the pail and several gallons of 
water may be lifted ; their flesh ; iii. 55 

Lungs, animals before birth make no use of their lungs, ii. 130. Caterpillars 
have eighteen lungs, and live several days in the exhausted receiver of the 
air.pump, iii. 253 

Lybia, its inhabitants use ostriches as horses; also at Joar: instance of it at the 
factory of Podore, ii. 233 

Lynx, distinguished from the 'ounce, and described : first striking distinction 
between it and those of the panther kind is the tail : each hair of this animal 
is of three different colours ; about the size of tlKs ounce ; chiefly met with in 
cold northern countries ; those of the new continent are smaller than in 
Europe ; formerly called lupus cervariusy but for what reason hard to guess ; 
in its nature it exactly resembles the cat, is bigger, and near two feet long, is 
also bolder and fiercer ; is more delicate than the cat ; resembles the wolf in 
nothing, except its cry ; several reports of the lynx, propagated by ignorance or 
imposture, i. 440 



MHOgao, a kind of munkf j desu-ihcil by M. BulTuu, ii. 156 
Macaw, tbc lu^e kind uf parrol, thp size of a ravcii, ». 318 
Macbiaes, the iuvciitioii uf rauay has rendered huninn alrcngtb less valuable, 

i. e23 
MaDkerel produces five hundred tbouiand eggs in one Eesson, Ui. II. Deseribed, 

Maducst produced by want of sleep, i. 930. Cured by muaie, aud bIbo caused 

by it, 242 
Maelslrooin, Dutch name for a whirlpool, one upon Ihc coast of Norway coii- 
■idiiretl ai most dreadful and destructiyc; Ihe body of water forming this 
- wbirlpool extended in a circle of above Ibirleen niilet, i. 115 
Hagdlan, (Ferdinand) a Portagueec of noble exlractian, first dijicnTered Ihc 
gigantic race of mnuhind, in 1&30, towards the exCremity of South America ; 
account of this discovery ; he was slain upon one uf the Molucca islands, 
i.S79 
Magol of Buflon, ihe Cipiocophalas, Ifae lost of the ape bind; its dcscriplinn, 

Ii. 14G 
Mafpie, tliievish; rings fiiuntl in the nest of a tame magpie, ii. SOS. Habits 
and food ; when satlslieil for ihe pi'csent, it lays up the remainder for another 
time ; places where it builds, and ncsls, described ; number of eggs ; in its 
domestic slate preserves its natural.cbaracter strictly ; foolish cuslom of cutting 
its tongue to teach it to spesk, puts the animai to pain, >nd baulks the 
intent ion, 3U1 
Haimon, the last of the baboons, Edwards calls it thepi^ail,- its description; 

native of Sumatra, does not well endure the rigours of our cUmBte, ii. 149. 
Mftire, (James Le) a travelltr who eoulirma tbc existence of giants in America, 

i. 279 
Maki, their description ; many different kinds of these animals, ii, l&S 
IHalacaplerigii, Ihe ^barbarons Greek mime given to the soft Hnneil Gsh ; 

the prickly-finned sort lermed Aamtlloptiriffii, jii,60 
Malhrouk, a moukey of the ancient contincDt, its description; the Bramtus 

have hospitals fui- such as are sick, or diE^ublcd, ii. 1!>S 
Makbrniithe grvomU hw beautiful llicury of mou^IrouB produelious upon 3 
famous instance related by him ; and some theory Irom whieb he dedncea the 
effect of imagination on the f<ctUB, i. S73 
Mallard, a kind of duck, ii. 416 

Malpighi, bis famous experiment upon Ihe stigmata of calerpiltarB, iti. 253 
Mammoth, its lusks, whicb are used as ivory, and supposed to beloDg to the 

elephant, often weigb four hundred pounds, ii. 176 
Man endures a greater variety of climates than the lower ordera of aaimali are 
able to do, and why, i. 137. DiETerences in his species less than in animals, 
and ralher taken from the tinclure of the skin than variety of figure ; there 
are not in the world above six distinct varieties iu the race of men ; first race 
in the polar regions, deep brown, short, oddly shaped, savage; second, the 
Tartar race, olive coloured, middle sized, ugly, robust ; Ihird, the wnithcrn 
Asiatics, dark olive, sleuder shaped, straight black hair, feeble; fourth, the 
negroes of Africa, blaek, smooth skin, woolly hair, well shaped ; fifth, tbe 
Americans, copper colour, straight black bmr, small eyes, slight 
limbed, not strong ; sixth, the Europeans, and bordering nations, 
white of diStXeut linls, fine hair, large limbed, vigorous, 200. IHajr 
be celled the animal of every climate, 17S. While men resemble our 
common parent more than the rest of his cbildrea ; a native of the tropical 
climates, and only a sojonmer more to the north, aeeording to LianKus ; 
ai^uments sufficient to prove the contrary, 271. As man has a superiority of 
power over other animals, so ii> be pro port ionably inferior to them in his 
necessities; nature has made him sul^ect to mure wants and iafirmities 
than other creatures ; but all these wants seem given Co mn lliply the number 
of his eiuoymeuts ; aud in what majmer, 224. Fitat tensationE of a man 
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newly brought into existence, add the steps by which -he arrires at reality 
pointed out by M. Buffoo, 250. The only animal that supports himself per.' 
fectly erect; man^s feet also different from those of other animals, the apes not 
excepted; the nails less in man than in any animal; said to be tall when from 
five feet eight'inches to six feet high, 216. Probability that men have been in 
all ages much of the same size they are at present; many corrohonting 
proofs of this, 281. Generally live to ninety or a hunched years, if not cut 
off by diseases ; how men lived so much longer in earlier times tiian ai 
present, 256. Proportionably stronger for his size than any other animal ; 
to compare the stren^h of a lion with that of man, it must be considered the 
claws of the animal g^ve a false idea of his power, and ascribe to its force the 
effect of its arms ; another manner of comparing the strength of man withtimtt 
of animals, is by the weights which either can caiTy ; Dr. Desaguliers speliks 
of a man able to raise two thousand pounds, by distritratiuf^ &e weights in 
such manner that every part of his body bore its share, 1.219. Exercised in 
running, outstrips horses ; a stout walker, in a journey walks down a hone ; 
those employed as messengers at Ispahan, in Persia^ runners by profession, go 
thirty-six leagues in fourteen hours, 220. Every animal endures the want of 
sleep and hunger with less injury to health than man; he cannot, uninjured, 
live four days without eating, drinking, and sleeping, 225. One said to live 
without food for seven days ; requires sleep for double motives, the refresh^- 
ment of the mental as well as the bodily frame, 228. A young man deaf and 
dumb from his birth, knew nothing of death, and never thought of it till the 
age of twenty-four, when he began to speak all of a sudden, 245. In those 
countries where men are most barbarous and stupid, there brutes are most 
active and sagacious, ii. 156. One without hands or legs, by practice used his 
stumps for the most convenient purposes, and performed astonishing feats of 
dexterity, 163. Man dies under wounds which a quadruped or a bird could 
easily survive, iii. 316 

Manati, may indiscriminately be the last of beasts, or the first of fi^es ; its 
description ; the female has breasts placed forward, like those of women ; the 
tongue so short, some have pretended it has none ; never entirely leaves the 
water, only advances the head out of the stream to reach the grass on river 
sides ; it feeds entirely on vegetables ; places where found ; graze amougf 
turtles and other crustaceons fishes, giving or fearing no disturbance; 
unmolested, they keep together in laige companies, and surround their young; 
bring forth in autumn ; and supposed to go with young eighteen months ; the 
manati has no voice nor cry ; its intestines are longer in proportion than those 
of any other creature, the faiorse excepted ; the fat which lies under the skin, 
exposed to the sun, has a fine smell and taste, and ^exceeds the fat of any 
sea animal ; the heat of the sun does not) make it rancid ; it tastes like 
the oil of sweet almonds, and serves every way instead of butter ; scny 
quantity may be taken inwardly, having no other effect than to keep the 
body open ; the fat of the tail, boiled, more delicate than the former ; the 
lean takes a long time in boiling, and eats like beef, the fat of the young like 
pork, and the lean like veal, ii. 136 

ManchineeUtree, its shade fatal, i. 140. No plant will grow under it, 176 

Mandril, the largest of the baboon kind; its description; when displeased weeps 
like a child ; is a native of the Gold Coast, ii. 149 

Mangabey, a monkey of the ancient continent ; its description, ii. 157 

Manis, or Pangolin, described, ii. 109 

Manufactures, the woollen manufacture not carried on here till several ages 
after sheep were propagated in England ; unavailing efforts of our kings to 
introduce and preserve it; the Flemings possessed the art in a superior 
degree; the inhabitants of the Netherlands improved us in this art^and 
when; the woollen manufacture 'supposed for some time decaying amongst 
us ; received every encouragement from queen Elizabeth, i. 35S. Of sttdBfs 
of the wool o^ the 'pacos, a considerable branch of commerce in South 
America, ii. 190 
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HiircitfritCB, their compoBitiun i txpei iment by way of proof, i, 35 

Muris, tbeir exporlalion prubibited by a law In Arabia, i. 310. Stiids In Penis 
ur ten thousaiid white marcs, with houfb lo hard (hat lihoeiug Is uooeccssiryr 
317. A law in England, pivhilHling the EKporlation of marcs and slaUionB} 
and onesimilar to this obtained eo early as the IIdic oI' Athelatan, 3i2 

MarikiDa, a monkey of the Baffin kind, with a mane leund the neck, and a 
bunch of hau- at the end of the tail, like a lion, ii. 169 

Marmoie, only diffen in site from (he oposium, being tees [ iatieaA of the bag 
to receive the young, has only two longitudinal liildi, wilhia which tbe 
premature young continuo to suck ; whcQ iint produced not above tbe size 
of a bean: bat slick ts the teat until they arrive at maturity, ii. 162 

Marmot, orMsrmolIe, a native of the Alps ; its d»crip[ion ; easily tamed, (^adily 
taught to dance, wield a stick, and obey (he voice of its maeter ^ it has an 
andpatby to (he dog ; strength and agility ; ludicrous saying that (he Savoyards, 
tlic only cbimniy-EwcepcrB of Paris, have letki'iied (b«ii' arl tiom the mannolte 
they carry about for show) is apt lo gnaw the furnitui-ej other olTections of 
this animal; its food; is cleauly, but has a diEagrceable scent; sleeps 
during win(er; form of its bole resembles the letter Y ; manner of making 
it ; t^y live togetber, and work in common to make their habitations snug 
aud convenient ; when they venture abroad, one is placed ns a 8en(inel upon a 
lolly rook; M. BuHon says it does not sleep during winter, is rather in a, 
torpor, a stagnation of all faEulties ^ its heat not more than ten degrees above 
congelation; the flesh said to have a wild taste, and to cause vomiting; 
countries where it Is found ; inbabitanti of the Alps do not till winter open 
its hole; produces but once n-year, and brings forth tliieeala lime; they 
grow fast, and their lives are not above ulue or tea years, ii. 7(1 

Marrow (spinal), and the brain, (he first Been as begun in the embryo, i. 333 

Martin, its description, the most beautiful of all British beasts of prey ; its 
scent a pleasing pci-fumc ; the yellow-breasted martin ; its fur nuire valuable 
(hau the wbitc-breesled sort ; M. Buflbn suppoEcs Ihcm a distinct species-; 
that djatinclion unnecessary; of all the weasel kiud the most pleasing, ii. 41. 
Resembles the ermine and polecat, and like them is fond of honey, 3B, Seldosa 
pieets the wild cat without a combat; wild cat not a match for the marlin; 
kept tame by Gesnei' and M. BufTon ; often slept for two dnys, and then was 
two or three days without sleeping; (he ycllow-brcoslcd iiiiire ciimmou in 
France than England ; in their retrfal the female brings forth ber youngi' 
thre« or four at a time; and they come with the eyes closed; how ^ 
compenealea for ber deficiency of milk ; this animal more common in Moith 
America than in Europe; found in all northern par(s of (he world, flxHn 
Kberia lo China, and Canada ; in every country hunted for their furs, 
very valuable, and chiefly so when taken in the beginning of winter ; one part 
of its skin most esteemed; twelve thousand of these skins annually imported 
into England from Hudson's- bay, and thirty thousand from Canada ; small binls 
alarm the spot where the dam keeps her young, and direct the hunter in his 
puraui^ 41, &c. Its nest generally (he tenement of tbe squirrel, takuiR 
possesaioD, and killing- tbe owner ; the white-breasled keepa near hounes and 
villages, the yellow keeps in woods, leads a savage life, ih. Seizes alto the 
flying-squirrel, 73 , 

Martin, a bird of the swallow-tribe, 346 

Marum, cats excessively toad of (his plant, i. 421 

Mastiff, one of tbe three descendants of the shepherd's dog ; chiefly a native of 
En|;1aad ; when transported into Denmark becomes the litde Danish dtw, ii.6. 
Tbe Du(ch masfiiT, S 

MastHT-fox, second variety of foxes, less than the greyhouud-fox, and stroniier 
than the cur-fox, ii. 26 

Maturity attained (o by slow steps, aanouAces a hlow mai'ch to old age ; ai 
true in other aninialji as in men aud vegetables, i. 355. Sooner ariived at in 
Europe, 285 

Haw, in fishfa possesses the power of digesting, iii. 6 ' 
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Mftximio, (the emperor) a prodigy of strength; aevertA instances of it; by 
birth a Tbracian ; from being a simple herdsman he rose by the gradations of 
office, until he came to be Emperor of Rome ; was above nine feet in height, 
and the best propoi'tioned man in the empire ; was killed by his own soldiers 
while sleeping, i. 222 

May-bug, or D^r.beetle, described, iii. 300. See Beetle, 

Mechanism, whicb regulates the number of our years, admits no change in its 
laws, and can be affected only by long listing, or great excess, i. 256 

Medauro, the brass helmet dug up there fits a common man, yet is allowed to 
have been left there at the overthrow of Asdrubal, i. 281 

Mediterranean Sea, always receiving and never discharging water, is no way 
fuller than before; in what mapner some account for this, i. 114. Water- 
spouts seen in it ; description of them by Toumefort, 166. Solutions offered 
for this phenomenon by M. Buffon-and Dr. Stuart, 167. This sea one of the 
smoothest and most gentle in the world, 115 

Medusa, name given by Linnseus to a small insect, thought the simple food of 
the great Greenland whale; walfishchoas, the name given to it by the 
Icelanders, iii. 21, 57 / 

Mcnabrane, the nictitating membrane in birds ; veils the eye at pleasure, whilst 
the eyelid continues open, ii. 212 

Menstruum, that body which is most fluid and penetrating, is likely to be the 
menstruum of one less so ; Marriotte^s experiment shows that water will act 
as a menstruum upon air ; cold diminishes the force of menstruums, and often 
promotes evaporation, i. 157 

Merlin, the smallest of the hawk or falcon kind, scarce larger than a thrush, 
displays a degree of courage rendering him formidable to birds far above his 
size ; kills a partridge at a single pounce firom above, ii. 257 

Metals, the richest in their native state, less glittering and splendid tlmn useless 
marcasites, i. 34. Th<:>se trades that deal in their preparations, always 
unwholesome, 140. All pieces swallowed by animals lose part of their weight, 
and often the extremities of their figure, ii. 230 

Meteors, between the tropics, and near the poles, assume dreadful and various 
appearances, i. 160. In those countries where the sun exerts the greatest 
force in raising vapours, there are the greatest quantity of meteors, 161. One 
of a very uncommon kind seen by Ulloa, at Quito, 162 

Method, the pfincipal help in natural history ; without it little progress made 
in this science, i. 291. The most applauded of classing animals, 202. The 
author^s method of classing them, 295. Tiiat of describing all things by 
words alone, a fault that has infected most of our dictionaries, and bodies of 
arts and sciences ; Mr. Locke has observed, that the drawing of an animal, 
taken from life, i^' the best method of advancing natural history, 207 

Mew, said of stags when they cast their beads, i. 384 

Mico, the least and most beautiful monkey of the sagoin kind ; its description, 
by M. La Condamine, ii. 158 

Microscope increases the magnitude of an object, and that of its motion 
also, i. 183. The pupil and humours of the eye, of the mole discovered by 
it,ii.98 * 

Migrating fishes, the herring and the pilchard take the most adventurous 
voyages ; stated returns, and regular progress of the migrating fishes, one of 
the most extraordinary circumstances in the history of nature, iii. 70 

Migration, causes of migrations of birds ; in what manner they perform them ; 
at what times ; rather follow weather than country, and go on as they perceive 
the atmosphere more suitable to their wants and dispositions ; migration of 
some swallows, and retreat of others into old walls, to avoid the rigour of 
winter, wrap this subject in great obscurity, ii. 222. Of bees, several signs 
previous to it, iii. 280. 

Milk, infants have it in their own breasts, i. 198. Sometimes found in the 
breasts of men, as well as in those of women, 215. In carnivorous animals 
more Sparing than in others, 310. Of goats, m^icinal, and not apt to curdle 
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upon tbeilOinwli,Bs lint nf the cowB,ab9. Of the retd-iker, thionct Ihan Ihal 
of Ihe cow, but Ewieter, and moi'c naurishiiig, 409. Builcd up wilh wood-surrel 
by llic Laplutdrre, kept in casjn uiiJei- gi'ouud, to be ealen iiiwintei', 405. Id' 
jected iatoe vein, killa wjtli mote certaiuty (haothe venom of a viper, iii. 163. 

Millipedes mullipllHl by beiof; cut to pieces, i. 183 

Milo,nniaslBnceufbiSBtrBnglb, i. 2^1 

MillOQ makes Satan personale tbe connonDl, a niogt naaseoiii bird j objeclion 
against him iia this accouut^ his viadicntion, ii. Q93 

MincTBts, mere inactive and iuiensible bodin, i. 176 

Miners tirst become porslytic, tben die consnmplivp, fur the trifling reward of 
Mvenpence a-dny, i. 36. Peculiar cuntritanre la snpply light for Ihetr oiio- 
TatiODs ; make usa only uf wooden inatrnments ia dit;ging, anil take oat the 
nails from Ihdr shoes, before they enter Ibe miac, 37 

Mines, tbal at CoHcburg in Hungary three thousand feet deep, 1.34. A coal- 
mine in the North of England said lo be elcveu hundred yards deep, 33. Air 
ditltrent in them, pra)Hirtioaably as ihc magazines of Hre lay nearer Ifac 
ceutre; other causes uf this itilTerence; Meodip lesd-miurs ia Somerselabire ; 
their deH^Hplion ; mines of coral generally less noxiouH than Ibose of tin, tin 
than those of copper, but none are bo dreadfully deBtructire as those of qnidi- 
ailver; deplorable infirmities of workmen in the mines near the village of 
Idra, 34. Metallic, otlen destroy all vegetation by their volatile coousive 
fumes ; salt niiuea naturally cold, 37. Natives of countries abounding in 
mines, too often eaperiance the noxioua efltcti of their vicinity, 140. In a 
lead mine in Flintalilre were found two grinding teeth, and port of the tusk of 
an elephant, at forty two yards deptb, ii. 170 

MingTeliaoB, among the Bixth variety of the human species described, i. 287 

Mint, cats excessively fond of the cat-mint, i. 421 

Mire-dmm, the biltern, described, ii. 367. See Bittern 

Mistletoe, a plaut thought prugiagated by seeds voided by birds, ii. 334 

Mists, continually rise upon appruach uf the winter months, under Ihe line, i. 
161. Called frost-smoke; raises blisters on several parts of the body, in the 
regions round the poles, 104 

Hiume, a river in America ; enormous skeletons lately diBcuvered near it, 
ii. I7« 

Mock-bird, description of the American mock-bird ; its habits ; can asnime the 
lone of every animal in the wood, from the wolf to the raven ; no bird in the 
forest it haa not at times deceived by mimicking its call, ii, 337 

Mod(-sun9, meteors, and other phenomena in the northern regions, i. 161 

Hucoco, first of themaki kind, which is the last of the monkeys ; its deacription ; 
a native of Madagascar ; its quaUties, ii. 159. Eats its own tail, and seems lo 
teel no pain ; some other monkeys do the same, 140 

Mould, black, or garden earth, tbe first layer on the surface of the globe ; is 
formed from auimal and vegetable bodies decayed ; soil fertile, in proportion 
to the quantity tliat putrefied mould liears to the gravelly mixture, i. Sb 

Mol^ no quadruped fatter, none with a more sleek, glossy skin ; an utter stranger 
IQ Ireland; formed to live under theeorthj its descTLption ; the ancients, and 
some modems, of opinion that the mole was blind, but Derhatn, by a micro- 
scope, discovered all the parts uf the eye known in other animals ; a mole let 
loose in Ihe mii^sl of a field, like a ghost on a theatre, instantly siulu into the 
earth, and an active labourer, with a spade, pursues it in vain; peculiar 
•diantag* of the smallness of its eyes ; when once buried in the tartb, il 
•eldom stirs out ; it chaoses Ibe h»er, softer grounds ; chiefiy preys upon 

. worms and insects ; is most active, and casts up most esjlh immediately before 
laip, and in winter before a thaw ; in dry weather, it seldom forms hillocks ; 
readily evades the pursuit of animals stronger and swifter than itself; its 
sreatest calamity is an inundation ; in some places considered by the farmer as 
his greatest pest ; couples towards spring, and the young found about the 
b^inning of May ; generally four to live at a time ; description of tbe mole- 
hill, in which the female bu brought forth her young ; is scarcely found. 
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except ia cultivated countries ; the varieties are but few ; that of Virginia is 
blacky mixed with a deep purple ; that of Poland is white ; Agricola says he 
^aw hats made of mole-skins, the finest and most beautiful imaginable, ii. 97 
Moulting annually suffered by birds; its effect; artificially accelerated, and 
how ; the manner in which nature performs the operation, ii. 216. The season 
commonly obtains from the end of summer to the middle of autumn, 217. 
Mona, the Cephut of the ancients, a monkey of the ancient continent j its 

description, ii. 157 
Mongooz, of the maki kind, the last of the moidceys 5 its description ; is a native 

of Madagascar, ii. 159 
Monkey, they sometimes fall a prey to the lion in deserts and forests, i. 428 
One gener^ description will not serve for all the animals of the monkey kind, 
ii. 238. La Condamine asserts it would take up a volume to describe the dif- 
ferences of monkeys found along the river of Amazons ; and we are sure that 
every one of these is different from those on the African coast j an elaborate 
description of each must be useless and tiresome, their numbm being very 
great, and their differences very trifling ; those of two cantons never fovnd to 
mix ; of all kinds, less than the baboon, have less power of doing mischief, and 
their ferocity diminishes with their size ; do nothing desired without beating ; 
their fears once removed, they ai-e the most insolent, headstrong animals in 
nature ; in their native woods, are the pests of other animals, and the mas- 
ters of the forest where they reside ;. the tiger or the lion will not venture to 
dispute dominion with creatures, who, from the tops of trees, with impunity 
carry on an offensive war, and by their agility escape all pursuit ; birds have 
not less to fear from their continual depredations, such being their petulant 
delight in mischief, that they fling the eggs against the ground, when wanting 
appetite to devour them ; one only animal in the forest ventures to oppose 
them, that is the serpent ; larger snakes often wind up the trees where they re- 
side, and liapj^ening to surprise them sleeping, swallow them whole, before 
they, can make defence ; they generally inhabit the tops of trees, and the snakes 
cling to the branches nearer the bottom ; in this manner they are near each 
other, like enemies in the same field of battle ; some supposed their vicinity 
rather argued mutual friendship, 150, &c. Father Labat haa seen them play- 
ing their gambols upon those braiiches on which the snakes were reposing, and 
jumping over them without receiving any ii^ury; they provoke the snake, as 
the sparrows twitter at a cat ; when attacked, they show perfect skill in de- 
fending and assisting each other ; they regularly begin hostilities against those 
who enter theii* woods ; they take most desperate leaps, and seldom come to the 
ground ; one being woundc^i, the rest come round, put their fingers into the 
wound, as desirous of sounding its depth ; the blood flowing in any quantity, 
some stop it, while others get leaves, chew, and thrust them into the opening ; 
are often killed in numbers before they malie a retreat, with the same precipi- 
tation as they at first came on ; in this retreat the young are cliuging to tne 
back of the female, who jumps away, seemingly unembarrassed by the burden; 
usual way of taking them alive ; the monkey, not killed outright, does not 
fall ; but, clinging to- some branch, continues, when dead, its last grasp, 
and remains where shot until it drops by putrafection ; skinned and served up 
at negro feasts, so like a child, an European is shocked at the sight; the negroes 
seeing Europeans buy young and tame monkeys, with equal care brought rats 
to the factors for sale, and were greatly disappointed at finding no purchaser ; 
negroes cannot comprehend advantages arising from educating or keeping 
animals, who come in companies to lay waste fields of corn or rice, or planta- 
tions of sugar-canes ; they cari^ off what they ai'e able, and destroy ten timdi 
more ; manner of their plundering ; are under a kind of discipline, exercmed 
among themselves; account to this purpose by Margrave; one species, by 
M. Buffon called the ouarine, remarkable for loudness and distinetness of > 
voice ; use to which they convert it ; are generally together ia companies^ 
march in exact order, and obey the voice of some chieftain, remarkable for his 
size and gravity ; chief food of the tribe ; extraordinary manner of managmg . 
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an oyster, 151, kc. Manner of drawing; crabs from the water ; no mar^ bo>w« 
ever nicely baited, takes a monkey of the West-Indian Islands ; female brings 
.forth one, sometimes two, at a time ; rarely breed when brought into Europe ^ 
the male! and female never tired of fondling their young, and instruct them 
with no little assiduity : often severely correct it, if stubborn, or disinclined to 
profit by their example ; manner of carrying their young in the woods ;^ dexte- 
rity in passing from one tree to another, by forming a kind of chain, locking' 
tail in tail, or hand in hand ; one amused itself for hours imposing upon tl^ 
gravity of a cat, and playing its pranks among rabbits ; faithful services whicb 
father Carli received from the monkeys in Angola, where he went to convert 
the savage natives to Christianity ; savages of Africa and America suppose 
monkeys to be men ; . idle, slothful, rational beings, capable of speech and 
convarsation, bat obstinately dumb, for fear of being compelled to labour ; 
monkeys of Africa most expert and entertaining ; show a greater degree of 
cimning and activity ; three marks by which monkeys of the new continent are 
distinguished from those of the old ; M . Bnffon makes but nine speciei of 
monkeys belonging to the ancient continent, and eleven to the new ; their names 
with their desQ-iptions ; the red Africany the patasy second sort of the ancient 
continent ; the white nose or tnoii^^oc, of the ancient continent most beautiful ; 
its description ; the green of iSt. Jago, also called callatrix, is of the ancient 
continent ; its description ; some of the kind eat their own tail, and seem to 
feel no pain 3 the Bramins have hospitals for those that happen to be sick, or 
disabled ; those monkeys of the new continent with muscular holding tails, are 
called sapajous, and those with feeble useless tails, are called sag^ins ; the 
fax-taiUd monkey 3 ntakiesy the last of the kind ; their description, ii. 148 

Monkey-bezear, a factitious concrete, i. 367. See Bezoar. 

Blonoculus, the arborescent water-flea, its description ; are of a blood-red colour, 
and sometimes in such multitudes on standing waters, as to make them appear 

^ all over red, whence the water has been thought turned into blood ^ its branch- 
ing arms, and the motion made wit h tbem in the wafer, deserve great attention, 
iU. 217 

Monsoon so called from a famous pilot of that name, who first used them in 
navigation with success; in the ocean between Africa and India, those of the 
east winds begin in January, and end at the commencement of June ; in August 
or September the contrary takes place, and tlic west-winds blow for three or 
four months, i. 148. Monsoons prevail at difTerent seasons throughout the 
Indies, 153 

Monstrous productions, father Malebranche^s ingenious theory of 3 remarkable 
instances related by liiin, i. 273 

Moose-deer, name in America for the elk ; its description, i. 395 

Mormyrus, description of this 6sh, iii. 65 

Moron, a kind of salamander, thoeght venomous, iii. 155 

Moi*se, an animal of the seal kind, might be ranked among fishes, i. 300. 
€rcnerally frequents the same places where seals reside ; different from the 
rest in a very particular formation of the teeth ; resembles a seal, except that 
it* is much larger ; are rarely found but in the frozen regions near the Pole ; 
formerly more numerous than at present ; the Greenlanders destroyed them 
more before those as were visited by European ships upon the whale fishery, 
than now ; its teeth generally from two to three feet long ; the ivory more 
esteemed than that of the elephant 3 the fishers have formerly killed ihree 
or four hundred morses at once ; their bones are still lying in prodigious 
quantities along those shores they chiefly frequented, ii. 134 

Moschitoes, excessive torments caused by them ; ^ houses forsaken on their 
account, i. 64 

Moss, the only support of the rein-deer in Lapland ; of two sorts, white and 
black, i. 400 

Mother-of-pearl, taken from the pearl oyster, iii. 124 

Moths, difference frnm butterflies, iii. 263. All the tribe of female moths lay 
their t ggs soon after they leave the aurelia 264, 
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Motion ketps the water o^ the dea sweet, i. 104^ Destroys numbers of vile 
creatures, 106. Constant motion of the' waters of the sea westfrard, 112. 
Principal differences between serpentine and vermicular motion, iii. 17^. 
Some vegetables possessed of motion, 312. And many animals totally without 
it ; in what manner animals of the worm kind move, 314 

. Moufflon, the sheep in a savage state ; its description, i. 356 
Mountains, rising from places once level, i. 9. Give direction to the 
the courses of the air, 145. How formed, and for what designed -, upon our 
globe, considered as angles of small lines in the circumference of a circle, 60. 
Countries most mountainous, are most barren and uninhabitable, 63. Some 
valleys are fertilized by earth washed down from great heights, 70. The more 
extensive the mountain, the gi-eater the river, 61. Tops of the highest 
mountains bare and pointed, and why, 67. Tops of land mountains appear 
barren^nd rocky ; of sea mountains verdant and fruitful, 125. The highest 
in Africa, those called of the moon, giving source to the Niger and ^^ile in 
Africa, the greatest and highest under the line, 61. Some rise three miles 
perpendicular above the bottom of the ocean, 63. Highest in Asia; Mount 
Caucasus makes near approaches to the Andes, in South America, 60 

Mouse, the most feeble and most timid of all quadrupeds, except tlie Guinea-pig; 
never rendered quite familiar ; though fed in a cage, retains its apprehensions*; 
no animal has more enemies, and few so incapable of resistance ; the owl, cat, 
snake, hawk, weasel, and rat, destroy them by millions ; brings forth at all 
seasons, and several times in the year ; its usual number from six to ten ; 
these in a fortnight strong enough to shift for themselves; places where chiefly 
found ; Aristotle, having put a mouse with young into a vessel of corn, some 
time after found a hundred and twenty sprung from that origi^^al ; its life 
last two or three years ; the species found in all parts of the ancient continent, 
and has been exported to the new ; Gesner minutely describes the variety of 
mouse-traps; long-tailed field-mouse; short tailed field-mouse; has a store 
against winter, a bushel at a time; a description of the shrew-mouse, ii. 90. 

Moustoc, or Whitenose, monkey of the ancient continent ; a~ beautiful little 
animal ; its description, ii. 157 

Mucous liquor, giving the joints an easy and ready play, i. 254 

Mugil, the mullet, description of this fish, iii. 63 

Mule, reputed barren, though Aristotle says it is sometimes pi'Olific, i. 325. 
Engendered between a horse and a she-ass, or jack-ass and mare; in- 
inhabitants of the mountainous countries cannot do without them ; how they 
go down the precipices of the Alps and Andes ; a fine mule in Spain worth 
fifty or sixty guineas ; common mule very healthy ; lives thirty years and 
more, 3*29 

Mullus, or Surmulet, description of this fish, iii. 62 

Muitivalve (shells) third d it' ision of shells by Aristotle, iii. 107. Two principal 
kinds of muitivalve shell-fisb, moving and stationary, 126 

Mummy, fonnerly a considerable article in medicine ; Parasus wrote a treatise 
on the inefficacy of mummy in physic ; counterfeited by the Jews, and how ; 
the method of seeking for mummies ; found in the sands of Arabia, in Egypt, 
in wooden coffins, or in cloths covered with bitumen, i. 286. Remarkable 
mummy dug up at Auvergne, in France, 288. An injection of petroleum 
inwardly, and a layer of asphaltum without, suffice to make a mummy, 296 

Muraena, the eel, its description, iii. 64 

Murena of the ancients, iii. 47 

Muscardin, name of the lesser dormouse, by M. Buffon, ii. 91 

Muscle, the shell-fish, its description ; its organs of generation are what most 
deserve to excite our curiosity ; it endeavours to become stationary, and to 
attach itself to any fixed object it happens to be near ; its enemies ; it is sup. 
posed that those threads, which are usually called the beard of the muscle, are 
the natural growth of the animaPs body, and by no means produced at pleasui-e, 
as Reaumur supposes; its instrument of nioti^^n, by which it contrives to 
reach the object it wailts to bind itself to ; its food ; some of this kind have 
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been touoA a fool Jang ; Ihe lalives of Paletma sometinMs make ghwa and 
BtockiDg« of ilB beonla ; Ihc places where found ; il rtquireg a year for the pco- 
|HineaiDDsclelied,iii. 119 

Musclei, lo juil^e of the streni^h of animale by the thick neM of their ninscleg in- 
coiicluaivp, i. 220. The pecloral muscles of qaadrupeds trifling;, in CDiapariBOn 
to those of birds ; in qiiadrnpcd«, as jo isaD, the muEClea moTiag Ihc thi|rha 
and hinder pgrta are Elinnge^t, xbile Ibose of the arnu are feeble ; in birds the 
contrary obtains, li. SIZ. Those of the shark preserve their motion after 
being separated from Ihe body, iii. IIB 

HuECDTy duck or the Musk duck, lo called from its musky smell, il. 410 

Music, said by the ancients to have been invented from the blows of different 
bammera on an anvil ; from Ihe remains of ancient munic, colledeti by Heibn- 
miuB, one might suppose nothing powerful in wlisl is loU ; in all conntriei 
where masic is in its infancy, Ihe half-toneE are r^ected ; many barbarous na- 
tioni have tbeir iDslnimcDls of music, aod the proportion belweea lb«ir notn 
is Ihe same as in ours ; all contitriea pleased with music, and whera they bare 
not skill to produce harmony, they substitute noise; its effects, tbc ancients 
five us many strange iustancea of them upou men and animals ^ and Ihe mo- 
dcms likewise ; mailnesB cured by il ; remarkable instance in Henry IV. of 
Denmark ; it is now well knonn that the sLories of the bile of Ihe Uranluls, 
and its cure by mnsic, are all deceptions; instance ofit; fielies are allured by 
muEJc ; horses and cows likewise, i. 243. The elephsut appears delighted with 
music, ii. 166. Father Kircher has eel the voices of some birds to music, 
ii. W6 

Musk, among the numerous medicines procurable from quadrupeds, nooe, except 
the musk and hartshorn, have preserved a degree of rcpulalion, i. 364. Dunbt 
whether the animal producing it be a bog, an ox, a goat, or a deer; no animal 
so juslly the reproach of natural historians ns that which bears Ihe musk ; it 
has been Tarioualy described, and is known very imperfectly ; the descriptioa 
given by Grew ; formerly in high request as a perfume ; has fur more than ■ 
ccninry been imported from the East ; is a dusky reddish substance, like coa- 
gulated blood ; s grain of it perfumes a whole I'oom ; its odour continues for 
days without diminulion, and no snbslance known has a tirongcr or more per- 
manent smell ; in larger quanlily it continues tot yean, and scarce wasted id 
weight, although it has filled the atmosphere to a great distance with ila parls; 
Ibe bags of musk from abroad supposed to beloag to some other animal, or 
taken from some part of the same, filled with Its blood and enough of the p9. 
fume to impregnate the rest ; it comes from China, Tonquin, Bengal, aad 
often from Muscovy ; that of Thibet reckoned the b^t, and of Huscory the 
worst, 373, &c. 

Musk-ox, an account of, i. 3*8 

Hnsk-ral, three dislinctionB of il, ii. 92. It is called ttitdUiTd by the utvagea of 
Canada, S3 

Musky smell does not make the characteristic marks of an? kind of animal*, 
i.346 



a wilh child, i. 316 



Nails, how formed in man, 
longer than their ftagers 
animals, 217 

Narwhal, the sea.uuicorn ; ils description ; errors concerning Ihe teelli of this 
animal ; Ihe most harmless and peaceful inhabilaot of Ihe ocean ; the Greeo- 
landers call il Ihe foremuner of Ihe whale, and why ; ils food ; is a giegariou* 
animal ; a century ago its teelb considered the greatest rarily in Ihe world ; 
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were bdicved to belong to a very cUffierent animal -, for some time after the 
narwhal was knowiiy the deceit w%a continued; they far surpass ivory in its 
qualities^ iii. 24 
Natolian goat, a remarkable variety in the goat kind, i. 359 
Natura lavish of life in the lower orders of creation, i. 194. She has kindly hid 
our hearts from each other, to keep us in good«iiumour with our fellow-crea- 
tures, 212. Has brought man into life with mora wants and infirmities than 
the rest of her ereatures, 225. In a course oS ages shapes herself to coaatraint, 
and assumes hereditary deformity ; instances^ it, 276. Has contracted the 
stomachs of animals of the forest, suitable to raeir precarious {way of living, 
225. Has left no part of her fabric destitute of inhabitants, ii. 209. And by 
supplying a variety of appetites, has multiplied life in her productions, 240. 
What might have led some late philosophers into the opinbn that all nature 
*-' was animated, iii. 327 

Nautilus, a sea-snail, most frequently seen swimming ; its AeW very thin, and 

easily pierced ; its description ; it is certain that it sometimes quits its shell, 

and returns to it again j peculiarity for whidi it has been most distinguished, 

iii. 116 

Nazareth (bird of), whethei* the dodo or not, is uncertain, ii. 5239 

Neck, fishes have none ; birds, in general, have it longer than any other kind of 

animals, i. 205. In women it is proportionably longer than in men, 217 
Nectarium, the part of a flower from which the honey is extracted, iii. 177 
Negroes of the Leeward Islands, by the smell alone, distinguish the footsteps of 
a Frenchman from those of a negro, i. 247. Several of them have white 
beards and black hair ; described^ their features not deformed by art, 266. 
The womea^s breasts, after bearing one child, hang down below the navel, and 
ai'e thrown over the shoulder to suckle the child at their backs, ib. The jet 
black claims the honour of hereditary resemblance of our common parent ; an 
argument sufficient to prove the contrai-y ; two white negroes, the issue of 
black parents, 271. Of the African coasts regard the Ixit with horror, and 
will not eat it, though ready to starve, ii. 118. Happy to see numbers of monkeys 
destroyed, because; they dread their devastations, and love their flesh ; cannot 
comprehend advantages arising to Europeans from educating or keeping 
monkeys ; and having seen young and tame monkeys bought, have offered 
rats for sale* to our factors, and been greatly disappointed at finding no 
purchaser, 153. Distractedly fond of the flesh of the shark, iii. 38. Their 
ihanner of killing it, 37 
Negroland, or Nigritia ; its inhabitants are the darkest of all blacks, i. 269 
Nerves, wherever they go, or send their branches in number, these parts are 

soonest began, and most completely finished, i. 233 
Nest of every species of bii'ds has a peculiar architecture ; where eggs are 
numerous the nest must be warm, ii. 21S. Different places which birds 
choose for their nests, ib. Description of the nest of an eagle found' in the 
Peak of Derbyshire, 245. Of the bald eagle, large enough to fill the body of 
a cart, 246. Hanging nests in Brasil, 307. Made in such a manner as to 
have no opening but at the bottom, 368. The Chinese get those of the 
swallows from tin; rocks, and sell them in great numbers in the East Indies, 
where they are esteemed great delicacies, and eat dissolved in chicken and 
mutton-broth, 347. That of the wasp one of the most curious objects in 
natural history ; its description, iii. 286 
Nettles (of the sea), name given by some to the star-fish, iii. 318 
Newfoundland dog described, ii. 9 

New Providence, one of the Bahama Islands ; the Philosophical Transactions 
give accounts of poisonous ^qualities in the fish found on the coast of this 
island ; all kinds at different times dangerous ; one day serving for nourish- 
ment, and the next proving fatal, iii. 80 
Newton (Sir Isaac), observes all birds, beasts, fishes, insects, trees, and vegetables, 
with their parts,grow from water ; and by putrefaction, return to water again, i.72. 
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I 

Dhcot^ered the true cause of the theory of the tides, 109. With pectditf 
sa(|;acity discovered the cause of the vemarkable tides at Tonquin, 112 

Nicola Pesce, a celebrated diver; his performances related by Kurcher; he 
often swam over from Sicily in Calabria, canying letters from the king ( 
frequently known to spend five days in the midst of th6 waves, without any 
other provisions than the fish he'caught there, and ate raw, 126 

Nightingale, a bird of the the sparrow kind, iii. 333. Description of its mdody 
by Pliny, 338. Its residence ^ weeks together, undisturbed, it sits upon the 
same tree ; its nest, and esH its song in captivity not so alluring ; Gcsner 
says it is possessed of aMMy of talking ; story related by hiui in proof of 
this assertion ; its food,>^inH Wwhat manner they must be kept ; ' manner of 
catching the nightingale, and managing them when caught ; the black cap, 
called by some & mock-nightingale, 339 

Nile, its course ; its sources ascertained by jnissionaries ^ takes its rise in tiie 
kingdom of Goam ; receives many lesser rivers ; Pliny mistaken in saying 
that it received none ; the cause of its annual overflowings ; time of their 
increase and decrease more inconsiderable now than in the time of the 
ancients, i. 91. Mr. Bruce^s account of its source and progress, 92 

Noise, the mind predisposed to joy, noise foils not to increase into rapture ; and 
those nations which have not skill enough to produce harm<»iy, . readily 
substitute noise; loud and unexpected disturbs the whole frame^ and why, 
i. 242 

Nose, that of the <jrrecian Venus such as would appear at present an actial 
deformity, i. 205. The form of the nose, and its advanced position, pecnliar 
to the human visage ; among the tribes of savage men, the nose is very flat ; 
a Tartar seen in Europe with little more than two holes through which to 
breathe, 210. Whence originally may have come the flat noses of the 
blacks, i. 271 

Nostrils, wide, add a great deal to the bold and resolute air of the countenance^ 
i.271 

Note of the sloth, according to Kircher, an ascencing and descending hexachoid,* 
uttered only by night, ii. 203 

Notonecta, the common water-fly ; swims on its back, to feed on the imder side 
of plants growing in water, iii. 2:15 

Numidian bird, or Guinea-hen, described, ii.[85 

Numidian crane, its peculiar gestured and contortions, ii. 368 

Nux vomica, ground and mixed with meal, the most certain poison, and least 
dangerous, to kill rats, ii. 19. Fatal to most animals, except man, 275 

Nyl-ghaw, an animal between the cow and the deer, native of India ; its descrip- 
tion ; disposition and manners of one brought over to this country ; its manner 
of fighting; at all our settlements in India they are considered as rarities, ii. 
190, &c. 

O. 

Objects, we see them in an inverted position, i. 233. Not the feeling only, but 
the colour and brightness of objects, contribute to form an idea of the distance 
at which they appear ; the power of seeing objects at a distance rarely equal 
in both eyes; in near-sighted persons, the best eye sees every object the 
largest, i.238 

Ocean occupies considerably more of the globe than the land, i. 99. Its diflerent 
names ; all the rivers in the world flowing into it, would, upon a rude compu- 
tation, take eight hundred yeara to fill it to its present height, ib. Savages 
consider it as an angry deity, and pay it the homage of submission, 101. 
When England loses its superiority there, its safety begins to be precarious, ib. 
The bays, gulfs, currents, and shallows of it much better known and examined 

I than the provinces and kingdoms of the earth, and why ; opinions concerning 
its saltncss, and that of Boyle particularly, ib. Winds never change between 
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the tropics in the Atlantic and F^tbiopic Oceans, 146. Each has its imcots ; 
and its Wgetables, 177 '" 

Ocelot, or cat-a-mountain, its description; of the panther kind; one of the 
fiercest, and, for Its size,* one o. the most destructive animals in the world ; 
unceasing appetite rather for the blood than the flesh of its prey ^ it generally 
is on the tops of trees, like our wild-cats, i. 444 

Ocotzimtzcan, a kind of pigeon, one of the most splendid tenants of the Mexkan 
- forests, ii. 327 

Odours, diffused by the air as the fluid they swim In, i. 143 

Ohio, several enormous skeleton^, five or six feet beneath the siiHaqe* on the 
banks of that river, lately discovered, ii. 176 

Oil, train^il, the drink of the LAplanders, i. 261. The oil of the fish cachelot 
is very easily converted into spermaceti, iii. 27. The porpoise yields a kuve 
quantity of it, 31. The liver of the shark affords three or four quarts of otl, 
38. By the aoplication of salad-oil, the viper^s bite is effectually cured, 185 

Olive (colour)) the Asiatic of that colour claims the honour of hereditary rcMm- 
blance to our common parent ; an argument sufficient to prove the 
contrary, i. 271 

Oliver (William), the first who discovered that the application of salad-oil cured 
the viper^s bite effectually, iii. 185 

Onager, or the wild ass, is in still greater abundance than the wild horse, i. 325 ' 

Ondatra, one of the three distinctions of the musk-rat ; & native of Canada ; 
creeps into holes where others seemingly less cannot follow : the .female has 
two distinct apertures, one' for urine, the other for propagation ; this animal 
in some measure resembles the beaver ; its manner of life during winter, in 
houses covered under a depth of eight or ten feet of snow; savages of Canada 
cannot abide its scent, call it stinkard ; its skin very valuable, ii. 02 , 

Onza, or ounce, of the panther kind ; the onza of Lilmseus, i. 441 ' ^ 

Ophidium, the gilt head, by sailors called the dolphin, its description, iiufil 

Opossum, an animal in North and South America, of the size of a small cat, and 
of the monkey kind; its description ; the young when first produced are very 
small, and immediately on quitting the real womb, they creep into the fkhtt 
one, bnt the time of continuanee is uncertain ; Ulloa has found five yonng 
hidden in the belly of the dam, alive and clinging to the teat, three days after 
she was dead; chiefly subsists upon birds, and hides among the leaves of 
trees, to seize them by surprise ; cannot run with any swiftness, but climbs 
trees with great ease and expedition ; it often hangs by the tail, and for hours 
together, with the head downwards, keeps watching for its prey ; by means of 
its tail, flings itself from one tree to another, hunts infect^ escapes its pur- 
suers ; eats vegetables as well as animal substances ; is easily famed^ but a 
di8agu|eable domestic from its stupidity, figure, and scent, which, though 
fragrnn in small quantities, is ungrateful when copious ; during its gestation, 
the bag in which the young are concealed may he opened and exanimed 'tprith- 
. out* incouvenience ; the young may be counted and handled ; they keep 
fixed to the teat, and cling as firm as if they made a part of the body of the 
mother, ii. 160, Stc. 

Orhf description of the sea-orb, also called the sea porcupine; is absolutely 
poisonous if eaten, iii. 56 

Ore of tin is heavier than that of other metals ; the basest ores in general th^ 
most beautiful to the eye, i. 34 

Organs of digestion, in a manner reversed in birds, ii. 215 

Ortolan, a bird of the sparrow kind, ii. 334 

Osprey, its flesh is admired by many, and when young an ex^Uent,,food, 
according to Bellonius, ii. 242. It.chiefly lives upon fish^ 246. Its distinctive 
marks, 247 

Ostracion, a fish of the cartilagin6us kind, is poisonous, iii. 56 

Ostrich, manner in which the Arabians' hont them, i. 31^ and ii. 232. An 
Arabian horse of ' the first speed scarcely outruns them, i. 314. The greatest 
of birds ;■ makes near approaches to the quadruped class ; its flesh proscribed 
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io Scripture as uaAt to be eaten ; Us description j appears as tall as a man on 
horseback: brought into England above 'seven feat high; 8ur|irisinr con- 
formation of its internal parts ; a native only of the torrid regions of Africa ; 
not known to breed elsewhere than where first produced ^ places they inhabit ; 
the Arabians say it never drinks ; will devour leather, glass, hair, iron, atones, 
/ or any thing given ; in native deserts leads an inoffensive .social life. Therenot 
affirms the male keeps to the female with connubial fidelity ; thought ouich 
inclined to venery ; some of their eggs weigh fifteen pounds, ii. 230, Ac. 
Season for laying depends on the climate where the asimal is bred j these birds 
very prolific, and lay fipom fortv to fifty eggs at one clutch ; none has a 
stronger affection for her young, nor watches her eggs with greater assiduity ; 
sit on them, like other birds, male and female by turns ; assiduous in snpplyii^ 
the young with grass, and careful to defend them, encountering every danger 
bodily ; way of taking them among the ancients j the plumes used iniheir 
helmets ; the ladies of the East use them as ornaments in their dress ; plumes 
used in Europe to decorate our hearses and hats ; feathers plucked from the 
animal while alive more valued than those taken when dead *, some savage 
nations of Africa hunt them for their flesh ; Heliogabahis had the brains of six 
hundred dressed in one dish ; one egg sufficient entertainment for eight men; 
eggs well tasted, and extremely nourishing ; Apicius gives a receipt of saace 
for the ostrich; of all chases,! that of the ostrich, though moat laborious, 
the most entertaining ; use they make of its skin ; methoid of hunting of the 
Struthophagi ; its blood mixed with the fat a great dainty with the Arabians ;' 
inhabitants of Dara and Libya breed flocks of them -, tamed with little trouble ; 
prized for more than feathers in their domestic state ; often ridden upon and 
used as horses ; Moore assures he saw a man at Joar travelling upon an ostrich ; 
and Adanson asserts he had two young ostriches, tiie strongest of which ran 
swifter than the best English racer, with two negroes on nis back; of all 
animals using wings with legs, in running, these by far the swiftest ; parti of 
it convertible to medicinal purposes; eggs, worst of all to be eaten acoordiiy 
to Galen ; the American ostrich 
Ottar of Roses, a modem perfume, valued for its vegetable fi*agrance9 ii. 62 
Otter, the link between land and water animals, resetnblts terrestrial in raykf^ 
ami aquatic in living ; swims faster than it rnns; is brown, and like an over- 
grown weasel ; its description ; voracious animal, found near lakes ; not fond 
of fishing^ in running water, and why; when in rivers, always swims against 
the stream, to meet rather than pursue the fish it preys upon ; in lakes, 
destroys more than it devours, and spoils a pond in a few nights ; tears to 
pieces the nets of the fishers ; two different methods of fishing practised by it; 
infects the edges of lakes with the dead fish it leaves ; often distressed for 
provisions in winter, when the lakes are frozen, and then obliged to live upon 
gi-ass, wecdi>, and bark of trees ; its retreat the hollow of a bank made by the 
water ; there it forms a gallery several yards along the water ; bow it evades 
the fowler; time of coupling ; description of its habitation ; way of training it 
up to hunt fish, and, at the word of command, drive them up to the corner of 
a pond, seize the largest^ and bring it in its mouth to its master ; to take an 
old otter alive not easy ; few dogs dare to encounter it ; marks of its residence; 
bites with gi-eat fierceness, and never lets go its hold ; brings forth its yonog 
under hollow banks, upon beds of rushes, flags, or weeds ; manner of takipg 
the young alive ; how fed when taken ; continues long without food ; couples 
about Midsummer in Eurpe, and brings forth at nine weeks* end three or fbnr 
at a time ; some dogs trained up to discover its retreat ; otters met with in 
most parts of the world ; in North America and Carolina found white, inclining 
to yellow ; description of the Brasilian otter, ii. 121 
Ovarm, two glandular bodies near the womb, resembling the cluster of small egp 

found in fowls, i. 181 
Ouarine, species of monkey so called by M. Bnffon, remarkable for the londMss 
of their voice, and the use to which they apply it, ii. 1&3 
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#viparotti animaU (Uftingiushed frwfa thx^ viyiparoui, Uie-Uro claaseg for 

ration j atl.«t|ier modea peld unap^iQaBy and erroneaua, i. 182 
Qunoei or onza, remarkabie for being easily lamed, and empiayed all over the 
Cast for the purpose 'of buutinf^ i. 441. C^tinguiiihed ^m. t&e pantber, liie 
onza of linaens, 439. Does not puraue by tbe smell like the dog Idnd ^ 
' vaoner of hunting with it, 441 

Owmng«outang, the wild man of the wood, an animal nearly approaching the 
litman race,, is the foremost of the ape kihd -y Hus name given to various Anim^V f 
walking upright, bui of different eountriesi proportions and powers; the 
troglodyte of Boutins, the drill of PurclMs, the pigm^r of Tyson, have re- 
eeived this general nan^i its deaaiption in a comparative view with man ^ 
gigantic races of it described by travellers truly fiNrmidabie ^ many are taller 
^^in man, active, strong, intrepid, cunning, IsMciyious, and cruel i coootriea 
where found : in Borneo the quality course him a& we do the stag, and this 
hunting is a ravourite amusement of the king; runs with great celerity; its 
description ; Battel calls him poogo, assures us that in all he resembles man, 
but is larger to a gigantic state ; a native' of the tropical climates ; he Uvea 
upon fruits and is not carnivorous ; goes in companies, and this troop meeting 
one of the human species without succour, show him no mercy ; they jointly 
attack the elephant, beat him with clubs, and force him to leave that part of 
the forest they claim as their own ; is so strong that ten men are not a match 
tor it ; none of the kind taken but veiy young ; one of them dying, the rest 
cover the body with leaves and branched; a negro boy taken by one of these, 
SMid carried into the woods, continued there a whok year without any injury ; 
they often attempt the female negroes going into the woods, and keep them 
against their wills for their company, feeding them plentifully all the tioK ; a 
traveller assures us, that he knew a woman «f Loango that lived among them 
. fop three years ; they build sheds, and use dobs for their defence ; sometimes 
walk upright, and sometimes upon all fours when phantasticalijf disposed; 
thongh it resembles man in form, and imitatta hb actioii%it is inferior in sagaeily ' 
even to the elephant or the beaver ; two of these creatures brought to Eanqpe^ 
discovered an astonishing power of imitation, sat at table Uhe mco^ ate of 
every thing without distiuction, made use of knifi^ fork, and ipoon, dmiK' 
wine and other Uquors ; the male of these two cnahires being iea.4nck, mmt 
twice bled in the araa ; and afterwards when out of order, he showed his arm aa 
disirona of relief by bleeding ; another was surprisingly well behaved, draidc 
wine moderately, and gladly left it for milk or other sweet liquors ; it had a 
4tAaxi(H» upon th^ breast, which^ increasing, caused its death, in the space of' 
one year from its airival, ii. 139 
Om}f diiscriptioB of the oommon horned-owl ; the screech-owl, and ita diaUB ct t t e r 
'marks, it 242. Common mark by which all birds of this kind are distinguiilM 
§B^m others ; general charactertsttes of bieda of the owl hind^ thongh dearie^ 
by a bright day-light, they do not see best in darkest nights^ aa imagined-; 
mm»n9 i^ which th^. see hast > nights of moonlight th6 timet of their suok 
..fassfiil plunder; seeing in, thee nigM, or being dizzied byda^, not afike In 
every species of this kind ; instances in the white^ or barn-owl, and ia the 
• Inoim hofSMt-owli description of the gnat homed owl^ names of sewal 
gide.iritbQAit hpraa^, these horns nothiagr mom than two or three feathera that 
. -ftsfrnd up on each side of the head over the eae; times ol Bulging their excnr- 
aNWa^ placcawheie found' in thedaywtame^ Ssther Kurcher having set the voieia 
4lf bisds tom«aiff< has given aH the toma of the owl note, whkh make amoit 
tvemendotto mtM^ ^ sometimea bewiMaoed; ^i^bat they do in that dielress ; 
•Mraion of snail hiida to the owi; iaw they ieijora aiiid tonneot him la the 
dsQr-time.; aaowi afpeafftngtbyday aeta a whole grove in an uproar; small 
hirdfr sometiaMft hnntr the owl until evening^ when, recoverinff sight, he makes 
the foremost pay diear for their sporty aaddoeanot always leave man an mt- 
teHMmediapcctatop^ vpoi*t' id birdn^atnlian, by eeanterfoitnig the cry of tbm- 
•w^; in; wiNtt oMUMiar the gaesL hoaMd>4iwli is used by Aleotiafs to lurethi 
-kite, when wanted for training the falcon ; places where the great liomedoowl 
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- breeds ; its nest and nnmber of eggs ; the lesser owl takes by Ibrce the nest 
of some other bml ; nomber of eggs ; the other owls baild near the place where 
Ibey chie6y prey ; a single owl ihore serviceable than six cats. In ridding a 
bam of mice ; an army of mice devoured at Hallontide by a nnmber of stradge 
painted owls ; are shy of man, extremely nntractable, and difficult to tame; 
the white owl in captivity ref^ises all nourishment, and dies of hanger; ac- 
obnnt of M. Buffon to this purpose, ii. 264, &c. 

Oix, on the fertile plains of India it grows to a size four times as large aAie 
• same kind bred in the Alps, ii. 270. One in England sixteen hands high, its 
growth depends on the richness of pasture, i. 340 

Oysters, a horse known tobe fbnd of oysters, i. 806« Surprising mamier in 
which monkeys manage ah oys'ter, ii. 154. Bivalved shell-fish are self impreg. 
nated ; the particulars in which they differ from the muscle ; growing even 
amidst branches of the forest ; have no other seeming food than the afflux of 
sea-water ; they are deposited in beds where the tide comes in, at Colchestn*, 
and other places of the kingdom ; these said to be better tasted ; amazing 
size of oysters along the coast of Coromandel, iii. 122. The pearl oyster has a 
large whitish shell, the internal coat of which is the mother-of-pearl, iii. 126 



Paca, improperly called American rabbit, an animal of South America ; its cry' 
ai^ manner of eating ; is most like the agouti, yet differs in several parti- 
culars ; its description ; places where generally found; its flesh considered a 
. delicacy, and eaten, skin and all, like a young pig ; is seldom taken alive^ 
defending itself to the last extremity ; persecuted not only by*man but by every 
beast and bird of prey ; breeds in such numbers the diminution is not percep- 
tible, ii. 82 

Pachomac (deserts), where the formidable bird condor is chiefly seeo^ men 
seldom venture to travel, hissing serpents, and prowlirfg panthers, bdng the 
scattei:ed inhabitants, ii. 251 

Pacific Sea, the winds never change in it, i. 146 

Pacos, a kind of camel in South America; its wool very valuable, ii. 189 & 190 

Paddock-moon, the silence of the frog in dry weather, may serve to explain an 
opinion, that there is a month in the year so called, in which they never 
croak, iii. 137 

Pain, nothing but repeated experience shows how seldom j>ain can be suffered to 
the utmost, i. 258 

Painters never fully imitate that bold relievo, which both eyes g^ve to the 
object, i. 235 

P&leness often the effect of anger, and almost ever the attendant of fright and 
fear, i. 211 

Palm-tree, its juice drank by the rousette, or the great bat of Madagascar, 
ii. 119. The elephant eats the shoots, leaves, and branches to the 
stump, 159 ■ 

Pangolin, vulgarly the scaly lizard, is a native of the torrid^ climates of the 
ancient continent ; of all animals, the best protected firom external injury; 
its descnptioo ; at the approach of an enemy it rolls itself up Hke the hedge- 
hog ; the tyger, panther, and hysena, make vain attempts to force this aninwl, 
when it rolls itself up like the hedgehog; its flesh is considered by the 
Neg^es of Africa as a great delicacy ; it has no teeth ;' lives entirely opon 
iqsects ; there is not a more hai*mless, inoffensive creature, than this nnmo- 
lested ; cunning in hunting for its prey ; chiefly keeps in the obscure part of 
the forests ; its tongue, when extended, is shot out about a quarter of a yard 
beyond the tip of the nose ; countries where found, ii. 109 

Panther, it naturally hunts thesheep and the goat, i.303.The foremost of the mischiev- 
ions spotted kind, by many naturalists mistaken for the tiger ; the panther of 
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Senegal ; the large panther; difference between these two; that of Aikifrica, 
or jaguar, compared with the two former^ i. 438. Sometimes employed in 
hunting ; the gazelle or leveret are its prey ; it sometimes attacks its 
employer, i. 43. Attends to the jackall, ii. 428 

"Parvj a peasant, live to an hundred and forty.fonr, without being abste* 
mious, i. 226 

Paradise bird, few have more deceived and puzzled the learned than this ; 
jl is an inhabitant of the Molucca Islands ; erroneous reports . concern- 
ing^ this bird, and what has given rise to. them; the native savages of 
those islands carefully cut off its 1^ before they bring it to market, 
and why ; two kinds of the bird of P^u'adise ; their distinction firom 
other* birds | the description of this bird ; found tn g^reat numbers in the 
island of Aro, where the inhabitants call it God*s bird ; live in large flocks, 
and at night perch upon the same ti'ee ; are called by some the swallows of 
Temate, apa, like them, have their stated times of return; their kia^ 
distinguished from the rest by the lustre of his plumage, and the respect and 
veneration paid to him ; killing the king is the best chance of getting the 
' flock ; chief mark to know the king is by the ends of the feathers in the 
tail, having eyes like those of the peacock ; a number of these birds taken, 
the method is to gut them, cut off their legs,dry|the internal moisture with a hot 
iron, and fill the cavity with salt and spices, then sell them to the £aropeans 
for a mere trifle ; how this bird breeds, or what the number of its young, 
remains for discoyery ; for beauty it exceeds all others of the "pie kiod,- 
ii.300 ^ " 

Parakeets, a kind of parrot of a lesser size, ii. 318. Of that kind in Brasil, 
Labat lassures ^ns, they ai*e the most beautiful in plumage, and the most' 
talkative birds in nature, ii. 321. See Parrot. 

Parasite-plants, not able to suppoit themselves, g^*ow and fix upon aome 
neighbouring tree, i. 178 

Parrot, the middle or second size of the kind, described ; the ease with which 
this bird is taught to speak, and the number of words it is capable of speaking, 
are surprising ; a grave writer affirms, that one of these was taught tb repeat 
a whole sonnet from Petrarch ; the author has seen one taught to pronounce the 
ninth commandment artitulately ; account of a parrot belonging to king 
Henry YII. which fell into the Thames, crying, A bmi, twenty poind for a 
boat / Linnaeus makes its varieties amount to forty-seven, Brisson extends his^ 
catalogue to nioiy-five, and the author thinks them numberless ; assertion, 
that the natives of Brasil by art change the colour of a parrot^s plumage; 
pecnliarities observed in their conformation ; common enough in Europe, 
will not however breed here; lose spirits and appetite during the rigour of 
winter; instances of sagacity and docility, particularly of the great parrot 
called aicurous ; their habits, their nests, and the number of eggs ; usual 
metho(l of taking the young ; always speak best when not accustom^l to harsh 
wild notes; what fruit or grain these birds feed upon, the flesh pa^kes of 
the flavour and taste ; instances of it ; seed of the cotton-trees intoxicates 
them, as wine does man ; wine renders them more talkative and amusing ; in 
France very expert, but nothing to those of Brasil, which Clusius says are 
moet sensible and cunning x natives of Brasil shoot them with heavy arrowfa, 
beaded with cotton, which knopk down the bird without killing it '„ those of 
the parakeet kind are delicate eating ; of this kind in Brasil, Labat 
assures us they are the most beautiful in plumage, and the most talkative 
possible ; are restless, and ever on the wing ; their habita ; their outcry when 
their companions full ; are very destructive on the coast of Guinea ; more 
than a hundred^different kinds counted on the coast of Afi^ica ;■ the white sort 
called lories ; countries wher^ found ; one, . north of the Cape of Crood Hope, 
takes itV name from the multitude of parrots in its woods ; a. hundred kinds 
n^ Wiiown, not one of which naturally breedt^n countries that acknowledged 
the Roman power ; the green parakeet, with a red neck, was the first oi the 
laying twelve ; in forests where they breed naturally, t|iey are very uumerons ; 



idadi breaghC iato tourope, and tht only one kqown to the aiieie(it«> ftov 
AkDomder die frett to Hero ; disorders peenliar to the parrot Iclnd *, one kept ' 
well will live Ave or six-and tiFenty years, 1i. 318 
Parsley, pinks, and birch, hi^res are particularly ibnd of, ii. 6\ 
FMrCiM«0i, la England, a ftrourite delicacy at the tables of the rkh, whose 
desire of keeping them to themselves has been gratified with laws for their 
preserration, no way harmoniiing with the generd spirit qf English legistadon, 
aad why ; there are two kfaids, the grey and the red; the grey is most proUlIc, 
and always keeps on thegrotind; the red less commpn, and perches upon i 
f#ees ) the partridge is fonnd in every country aind dhnate ; In Oreenland, 
where It is brown In summer, it becomes white in wintei* y those of Barakonda 
•re larger legged, swifter of foot, and reside la the highest rocks: partrklges 
of all torts agt*ee'iu one character, being immoilerately addicted to venery, 
oftea to an nnnatnral degree ; the male 'pursues the hen to her nest, and 
breaks her ef^, rather thaq be disappointed; the young having kept in 
flocks dnrivg the winter, break society in spring, when they begin to pair, and 
terrible conriMits en^ue; th^r manner otherwue resemble thoee of poultry, 
but thehr cunning and instincts ' are superior ; means the female uses to dnw 
away any fimnldable animal' that approaches her nest ; the covies. firom ten 
Id fifteen, and, uamolesteil, they Kve nnpm fifteen to seventeen years'; method 
of faking them in a net with a setting-^log the most pleasant, ihey are never 
fo tame as our domestic poultry, ii. 290 
^assM>ns, meet of the furious sort characterised from the elevation and depresdon 
of the eye-brows, i. 208. Freedom from passions not only adds to the 
happiness of the mind but preserves the beeinty of the foce, t 254 . 
Pastures, those of Great Britain excellently adapted to quadrupeds of the cow 

kind, i. 337 

FaAos, by «ome called the red African monkey ) its description, ii.'356 

Paunch, name of the first stomach of ruminating animals, 1. 335 

Pluan, name of the eighth variety of gazelles by M. BniFon, i. 356 

Poacoefc^ a saying among the ancients, as beautifhl as is the peacock among birds, 

■0 is the tiger among Quadrupeds, i. 492. Varieties of this bird ; some white, 

others crested ; that of Thibet the most beautifVil of the feathered creation ; 

our first were brought from the East Indies ; and they are still found in flocks 

in a wild state in the islands of Java and Ceylon ; the common people of 

Italy say it has the phmage of an angel, the voice of a devil, and the guts 

of a thief; in the days or Solomon, we find his navies imported from the 

Bast apes and peacocks ; ^Kan relates, they were brought into Greece from 

^ome barbarous country ; and that a male and female were valued at thirty 

pounds of our money ; it is said also, that when Alexander was in India, he 

■aw them flying wild on the banks of the river Hyarotis^ and was so struck, 

with their beauty, that he laid a fine and punishment on all who should kill or 

disturb them ; the Greeks were ao much taken with the beauty of this bird, 

when first brought among them, that it was shown for money, and many came 

to Athens ft*om Laccdaemon and Tbessaly to see it ; once esteemed a delicacy 

at the tables of the rich and gi'eat ; Aufidius Hurro stands charged by Pliny 

with being the first who falted up the peacock for the feasts of the luxurious ; 

Hortensius, the orator, was the first who served ^em up at an entertainment at 

Rome ; and they are talked of as the first of viands; iu the times of Francis I. it 

was a custom to serve up peacocks to the tables of the great, not to be eaten, 

bnt seen ; in what manner they served them ; its flesh is said to keep longer 

unpntrified than any otha* ; has a predeliction for barley ; but, as a proud and 

fickle bir^ there is scarce any food it will at all tines like ; it strips the tops 

of houses of tiles or thatch, lays waste the labours of the gardener, roots up 

t)ie choieeet seeds, and nips fhvourite flowers in the bud ; is still more salacious 

than the cock; requires five females at least to attend him ; and the.numh^ 

9/ft s o fift ciont , will run upon and tread the sitting hen ;; the pea-hen, ae much 

M paaslUe, hides her nest fVotn him, that he may not disturb her sitting ^ she 

ialdom lays above five or sbc eggs in this climate; Aristotle describes her 
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ibis bird liyes about twenty years j «ttil mt till the tbird ye«rb(M tbat beautiUlll 
Tariegated plumage of itte tail; ia Cbe kifgdoai of Caoibaymy tays TinrMSiv 
near the city of fiarucb, wbole flocks of them are in the ftcMs; deacrtptfav of 
' tbeir babits ; decoy made use of to eatck tbem tbere, ii. 9f0.d6t,' 
Peacock^(sea), a name given, and by wbicb bas been deacribad the Balearic crtMe^ 

some resemblance in dispoflHion and manBer^ ii. ^64 
Pearl, an animal substance covkcreted and taking a tincture from the air ; fosMid 
in all bivalved shells, tbe inside of which resemble that substaatte caltad 
mother-of-pearl ; tbe formation- mi pearls a disease or aft accident in tll# 
animal, is not known ; common opinion upon tbis subject ; the pearl hftd 
from no disorder in the animal ; pearl-o^tt^t from which tbe motber-of-peirl 
is taken ; several pearf-fisheiles ; the chief of them in the Persian Golf, mltd 
^tt most valuable of pearls brought fram thence ; different sices, figures^ attd 
cakMirs ; whence their different colours proceed ; pearls converted by time 
and damps into a chalky powder ; wretched people destined to fish f^ pearii ; 
miually die consumptive; in what manner they fisb for them, iii. 124 
Pearls, in stags, are parts rising fixmi tbe crust of the beam, i. 384 
Peccary, or tajacu, an animal, a native of America, at first view resembUnr a 
small hog ; its description ; has upon tbe back a lump like tbe navel in otiier 
animals ; it consists of glands producing a liquor of an^ offensive smell j WlMn 
killed, the parts of generation, and the glands on the back, must be taktn 
instantly away, otherwise in half an hour* the flesh become unfit to be eaU&li-; 
though like tbe hog in many respects, is nevertheless a distinct race, and will 
not mix or produce an intermediate race; is easily tamed ; goes in bends of 
two or three hundred, and nuite, like hogs, in each other^s defence ; deKgbts 
•lot in marshes or iiiud, like our hogs ; an unceasing en^my to the litard^ iKc 
toad and the serpent kinds ^ also feed upon toads and serpents y any phmdetfer 
seizing their young, is surrounded, and often killed, i. 404 
"Pedigree, the Arabians preserve that of their best horses with great care, and 1^ 

several generations back, i. 314 
PalagH, the Latin name for those shells fished np from the deep ; those cast <tn 

the shore are littorales, ii. 107 
Peliean, a native of Africa and America : once known in Europe, partianlarly 
in Russia; fabulous accounts propagated of it ; the deseription of It, 
particularly of its bill, and tbe great pouch nnderneath, as wonderful ; Tertire 
affirms the pouch will hide flesh enough to serve sixty hungry men for a meal ; 
ttis pouch, placed at the top of the gullet, considered as the crop in other 
birds; the description of the bird firom Father Labat; indolent babits in 
preparing for incubation, and defending tbeir young ; their gluttofly scarcely 
to be satisfied ; theii* flesh rancid, and taste worse than it smells; nse made 
by the Americans of their pouches ; is not entirely incapable of instruction in 
a domestic state ; instances of it ; Aldrovandua mentions one believed to be 
fifty years old, ii. 386 
Penguin, union between this bird and the albatross, and regularity in tbeir btt|ld- 
^ing together, ii. 391. A heavy water-fowl ; the wings mifit for flight ; and 
their legs still more awkwardly adapted for walking ; oar sailors call them arse- 
feet ; they dive to the bottom, or swim between two waters ; tbey never visit 
land but when coming to breed ; their colour ; are covered more warmly with 
feathers than other birds ; description of the Magellanic penguin ; tbey unite in 
tbem the qualities of men, fowls and fishes ; instances of its Mutinous appetite ; 
their food and flesh ; are a bird of society ; season of laying, and manner of 
making their nests ; some of this tribe called by our seamen the booby ; tmr 
men first coming among them were not mistrusted or avokled ; they stood to 
be 3hot at in flocks, till every one Was destroyed ; the females let them ttke 
eggs withoift any resistance ; the penguin lays but one egf, in fireqoeaMd 
shores; borrows like a rabbit; three or lour take possession af ooaholis^ 
and batch ; one is placed m a centinel to warn of appfoachung dtmmt, 
n. 481 
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Feninsula (of India), on one side the -coasto are near lialf the year barrasted hy 

, violent hurricanesy and northern tempests, i. 148. The people there employ the 

elephant chiefly in carryinf^ Qr drawing burdens, ii. 174 
Penpark-hole, in Gloucestershire, twenty-^ve fathoms in perpendicular depth ^ 

its description from Captain Sturmey, i. 30 ^ < 

l^epper, the Indians prefer that devoured and ▼oide4^'Uiiconcocted by the toucan, 

before the pepper fresh gathered from the trees, ii. 304 
Perch, a prickly-finned thoracic fish ; its description, iii. 62 

Perfumes, some physicians think all perfumes unwholesome; our delight in 
perfumes seems made by habit ^ many bodies at a distance give an agreeable 
perfume, and nearer have a most ungrateful odour, i. 207. No perfume has a 
strongs or more permanent smell than musk, 173. The scent of the martin 
a most pleasing perfume, ii. 41. Some of the weasel kind have a smell 
approaching to perfume, 47. That of the musk or the civet is nothing to the 
stinkards, ib. ^In what manner taken from the pouch j more grateful 
perfume than musk ; that of Amsterdam the purest of any ; is communicated 
to all parts of the animal^s body ; the fur impregnated, and the skin also 3 p 
pef'son shut up in a close room, cannot support the scent 3 this perfume sold 
in Holland for about fifteen shillings an ounce ; it has no analogy with the 
creature^s appetite for generation 3 a proof of it 3 has its vicissitudes of 
fashion, like dress, 52 * 

^ Persia, the horses of that country the most beautiful and most valuable of all in 
the east, i. 322. There are studs of ten thousand white mares together, with the 
hoof so hard, that shoeing is unnecessary, 317. The flesh oif the wild ass 
80 much liked that its delicacy is a proverb there, 325. Two kinds of asses 
there, and some of them worth forty or fifty pounds, i. 320, A noted country 
for giving long soft hair to the animals bred in it, i. 425. Lions found to 
diminish in number in this country, i. 424. The bird of Persia is the common 
cock of Aristophanes, ii. 371 

Persian Gulf, a very dangerous wind prevails, by the natives called the sameyd ; 
\ it suddenly kills those it involves, in its passage, and fivquently assumes a 

vbible form, darting in a bluish vapour along the surface of the country ; the 
poets of Persia and Arabia have described it as under the conduct 
of Vengeance, who governs its terrors, and raises or depresses it, as she thinks 
-proper, i. 153. The chief pearl-fishery carried on there, iii. 125. That Gulf 
choked up in many places with coralline substances, iii. 326 

Prespiratioo, an experment from which the learned may infer upon what 
foundation the doctrine of Sanctorian perspiration is built, i. 219 

Peruvians, Father Acosta, and Garcillasso de la Vega, make no doubt but that 
they understood the art of preserving their dead for a long space of time, 
i. 284 

Petrel, or gull, described, ii. 396 

Petroleum, an injection of this bituminous'oil inwardly, and an application of 
asphaltum without, suffice to make a mummy, i. 290 

Petticbaps, a bird of the sparrow kind, ii.333 

Phalanges, a kind of opossum ; its description ; has been called the rat of 
Surinam, ii. 162 

Phatagin, an animal less than the pangolin ; the extent of its tail above twice the 
length of itil body ; countries where it is to be found, ii. Ill 

Pheasants, at first propagated among us, brought into Europe from the baoks of 
the Phasis, a river of Colchis, in Asia Minor, whence they still retain their 
name; Croesus, king of Lydia, seated ou his throne, adorned with the 
barbarous pomp of eastern splendour, asked Solon whether he ever beheld 
anything so fine ? Solon replied, that having seen the beautiful plumage of 
the pheasant, no other finery could astonish him ; description of this beautiful 
. bird ; its flesh the greatest dainty ; animals of the domestic kind once 
reclaimed, still continue domestic, and persevere in the habits and appetites of 
willing slavery ; but the pheasant taken from itf< native warm retreats, still 
continues his attachment to uadvc iVcedom j and, wild auiong us, is an envied 
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oniametit of our parks and forests, where he feeds upon acorns aad berries ; 
in the woods the hen pheasant lap from eifrhteen to twenty eggps in a season, 
but in a domestic state seldom above ten ; when wild, she hatches aikd leads 
up her brood with patience, vigilance, and courage ; but when tame she 
never sits well ; and a common hen becomes her substitute ; and as for 
' leading her young to their food, she is utterly ignorant where it is found ; and 
the young would starve if ieft solely to her managenaent^ ; it is better left at 
large in the woods than reduced to Us pristine captivity ^ its fecundity, when 
wild, is sufficient to stock the forest, and its flesh acquires a higher flavour from 
its unlimited freedom ; its habits when tame ; no birds are shot mora easily ; 
when physicians of old spoke of wholesomeness of viands, the comparisoii 
lay with the flesh of the pheasant ; these birds taken young into keeping, 
heciome as familiar as chickens ; and when designed for (Nreeding, they are 
put tpgether in a yard, five hens to a cock ; their nest in its natural state; 
the female refusing to batch the eggs, a common hen supplies her place, and 
performs the task with perseverance and success ; the young difficult to be 
reared; with what food the young must be supplied; particularities concern- 
ing the the rearine of the young ones ; the method of Longolius to increase 
the breed and make it more valuable ; the pheasant will at last be. brought to 
couple with a common hen; many varieties of pheasants ; of all others, the 
golden pheasant of China the most beautiful, ii 281, &c. 
Pholades, the file-fish, places where these animals are found ; their power of 
penetrating ; the pillars of the temple of Serapis at Puteoli were penetrated 
by them ; ihey pierce the hardest bodies with their tongue; their motion slow 
beyond conception ; have no othor food but the sea-water; are accounted a 
great delicacy, ' iii> 127 
Pie, in the class of the pie kind, few, except the pigeon, are of use lb man ; 
yet, to each other, no class of birds so ingenious, active, and well fitted for 
society; they live in pairs, andjtheir attachments are confined to each other; they 
build nests in trees or bush^ ; the male shares in the labour of building, and 
relieves his mate in the duties of incubation ; and this young once excluded, 
both are equally active in mslsing them ample provision; general laws 
prevail, and a republican fonn of govemmedt is established among them ; they 
watch for the general safety of every bird of the grove ; they are remarkable 
for instinjct and capacity for instruction; instances of it; fetching and 
carrying untaaght, all this tribe are but too fond of; their passion for shining 
things, and such toys as most of nk put a value upon ; rings foimd in the 
nest of a tame magpie ; the few general characters in which they all agree, 
ii. 294 
Pie (sea), breeds in this country, and resides in its marshy parts, ii. 378 
Pigeons bred to a feather, means a display of art by those persons who employ 
themselves in rearing pigeons of different colours, i. 274. Those that live in 
a wild state by no means so fruitful as those in our pigeon-houses nearer 
home ; the tame pigeon and all its beautiful varieties, owe their origin to 
one species, the stock-dove ; colours of the pigeon in a state of nature ; the 
dove-house pigeon brreeds every month; the hatching of its eggs; a full 
explanation of feeding their young from the crop ; various names of tame 
pigeons; attempts] made to render domestic the ring-dove, but hitherto 
fruitless ; the turtle-dove a bird of passage ; a pair put in a cage^ and one 
dying the other does not survive; the pigeon called ocotzimtzcan is one of the 
most splendid tenants of the Mexican forests ; pigeons of the dovcrhouse not 
80 faithful as the turtle-dove; two males quarrel for the same mistress; and 
when the female admits the addresses of a new gallant, her old companion 
bears the contempt with marks of displeasure, abstains from her company, or 
when he approaches is sure to chastise her ; instances of two males displeased 
with their mates, who have made an exchange, and lived in harmony with 
their new companions ; near fifteen thousand pigeons may in four years be 
produced from a single pair ; the stock-dove seldom breeds above twice 
a-year ; have a stronger attachment to their young than those who breed so 
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often ) the pigeoM called carrien vwd to coiiTey letters ; not trained witb m 
macb care as formerly, when sent from a besieged city to those comin|: to 
relieve it j in an honr and a half they perform a journey of forty miles ; the 
last public use made <^f them was to lot them off at the placii of execution, 
when, the cart was drawli away from under the malefactor, ii. 323 

Pignay* existence of a pigmy race of mankind founded in error or infablc^ 
i.375 

Pigmy of Tyson, the ourang^ntang, or the wild man of the woods, ii. 141 

Pigtail is the last of the bAoons ; M. Baffon calb it maimon ; its description^ 
is a natiye of Sumatra, not well enduring the rigours of our climate, ii. 140 

Pike, the description of this fish, iii. 65. Poets hawe called it the tyrant of the 
watery plain ; instances of their rapacity, 71 

Pilchards, little differing from the hernng j make the coast of Cornwall their 
place of resort ; the natives sometimes epclose a bay of several milea extent, 
with nets called faines ; how directed, some jrears ago, to know where to 
extend the nets ; they take twelve or fifteen hundred barrels of pilchards at a 
draught ; serve also for manure ; advantages of this fishery ; money paid 
for pilchards exported has annually amounted to near fifteen tbousand 
pounds, iii. 73 

Pillau, on the Baltic^ the shores near that place divided into districts for tiie 
sturgeon fishery, and allotted to companies of fishermen, who rent some of 
them at three hundred pounds a year, iii. 51 

Pllori, one of the three distinctions of the musk-rat ; it is a native of the West 
India islands, ii. 92 

Pilot of the shark, name given the sucking-fish or remora, and why, iii. 38 

Pinch, name of a monkey of the sagoin kind ; its description, ii. 16S 

Pinks, h*es are particularly fodd of them, as of parsley and birch, ii. 61 

Pintada, or the Guinea-hen, its description ; different names given to this \ar4 ; 
its habits ; its eggs are speckled, ii. 384 

Pintail, a kind of duck, has the two middle feathers of the tail three indies 
longer than the rest, ii. 415 

Pipal, the Surinam toad, an extraordinary anif hideous creature ; itsdescriptkm ; 
the young bred and hatched on its back, iii. 145 

Pipe-fish, cartilaginous and not thicker than a swan-qoill ; its description, iii. 54 

Pipes, conducting water, upon what principle they depend ; why those in London 
are extremely apt to burst, i. 80 

Pipe-worms, and other little animals, fix their habitations to the oysters* sides, 
and live in security, iii. 121 

Pithekos, name given by the ancients to the ape, properly so called, ii. 145 

Pivot, the razor-shell, its motion and habits *, is allured by salt, iii. 123 

Plague, not well known whence it has beginning ; is propagated by infection ; 
soAae countries, even in the midst of Africa, never infected with it ; others gene* 
rally visited by it once a year, as Egypt ; not known in Nigritia ; Numidia it 
molests not once in a hundred years 5 plague {spread over the world in 1346, 
after two years travelling from the great kingdom of Cathay, north of China, 

r to Europe ; the plague desolated the city of London in 1665. Its contagious 
steams produced spots on the walls j for this last age it has abated its violence 

^ even in those countries where most common, and why 5 a plague affected trees 
and stones, i. 140 

Plaster (of Paris), finely powdered, boils and heaves in great waves like 
water, i. 79 

Planets, some of them exceed the earth a thousand times in magnitude ; at first 
supposed to wander in the heavens withou tfixed paths ; perform their circuits 
with great exactness and strict regularity ; lesser planets attendants upon 
some of the greater, i. 1 

Plants, and vegetrbles, will not grow so fast in distilled as undistilled water, i: 73- 
Smell of some so powerful as hardly to be endured, 96. Plants,' submarine, 
corals, and other vegetables, covering the bottom of the sea, 124. Do not 
vegetate in an exhausted receiver 5 but thus ceasing to vegetate, keep longer 
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twc^t than when deposed to external air, 1^5. Their jnicetf rareded principally 
by the fun, to gife au escape to their imprisoned air, 145. A certain plant in 
Ireland so strongly affecti^ the person who beat it !n a mortar, and the 
physician present, that their hands and faces swelled to an enormous size, and 
continued tumid for some time after, 140. Cumpared with animals, simili- 
tude ) how assimilated in different climatefe and soils ; the sensitive, that' 
mo^es at the touch, has as much perception as the fresh water polypus, pos- 
eessed uf a still slower share of motion, 175. Many plants propagated from 
the deposition of birds, ii. 334 

Platina, or white gold, the most obstinate of All substances, i. 34 

Platypus, a new and singular quadruped fi^m New Holland, described by 
Dr. Shaw, ii. 199 

Fleiironectes, or fiat fish, described, iii. 64 

Pliqy, in his arrangements, different from the present, placed the bat among 
birds, ii. 115 

floTcir, the green and grey, are birds of passage 3 the Norfolk plover; season 
of courtship, ii. 378 

Pochard, a kink of duck, ii. 416 

Poetry, our ancestors excelled us in the poetic arts, as they had the first riffing 
of all the striking images of nature, i. 281 

Pointer, a kind of dog, ii. 8 

poison, the roost deadly poisons are often of great ose in medicine, i. 180. Fishes 
often live and subsist upon such substances as are poisonous to the more perfect 
classes of animated nature ; that numbers of fishes inflict poisonous wounds, 
in the opinion of many, cannot be doubted ; the many speculations and con- 
jectures, to which this poisonous quality in some fishes have given rise, iii. 79. 
Some crabs found poisonous, 89. The seat where the poisckn In vendmous ser. 
pent, 180. The serpent poison may be taken inwardly without any sensible 
effects, or any prejudice to the constitution ; an instance of It ; if milk be 
iojected into a vein, it will kill with more certain destruction than eten the 
viper, 182. See Fir^re. 

Polar reg^ns, description of them, 5. And of the inhabitants around them, 
i. 260 

Polecat^ a Astinct Species from the ermine. Resembles the ferret so much, that 
40me have thought them to be thf same animal ^ thelre aae many distinctions 
between them \ warrenchrs assert the polecat will mix with the ferret ; M. Buffon 
deniea it ; description of the polecat ; very destructive to young game ; the 
rabbit its favourite prey ; and one polecat destroys a whole warren by wounds 
hardly perceptible ; generally reside in woods or thick breeks, making holes 
two yards deep under ground ; in winter they rob the hen-roos tand the dairy : 
particularly destructive among pigeons ; and feast upon their brains ; fbnd 
also of honey ; female brings forth in summer five or six young at a time^ aud 
supplies the want of milk with the blood of such animals as she* can seize; 
the lur is in less estimation than of inferior kinds, and why ; an inhabitant of 
tcooperate climates, being afraid of cold as well as heat: the species confined 
in Europe to a range from Poland to Italy, it 40. Polecat of America and 
Virginia are names for the squasband the skink ; distinctions of those animals, 
47. Seizes the flying squirrel, 75 

Poles, trade*wiads continually blow from them towaids the equator, i. T47. The 
winter begisning round the poles, the same misty appearance produced in the 
aoulhern climates by heat is there produced by cold ;. the sea ^okes like an 
oven there ; limbs of the inhabitants of those regions sbmetinlet fVozen and 
drop off, 164. As we approach the noith pole, the size of fftd inatives pro* 
portionably diminishes, growing less and less as we advancd Aigher ; the 
etrengtb of the natives round the polar regions is im \esi iCmazing than 
their patience in hunger, 262 

Polynemus, description of tbis fish, iii '63 

Folypnsb very voracious ; its description ; uses his arms as a fisfaeriAan does his 
net ; is not of the vegetable tribe, bnt a real animal ; examined wffh a micrO' 
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scope, several little specks are seen like buds^ that pullulate from different 
parts of the body, and these soon appeal- to be youngs polypi) beginning to 
cast their little arms about for prey ; the same food is digested^ and serves 
for nourishment of both ; every polypus has a colony sprouting fi*om its body ; 
and these new ones, even while attached to the parents, become parent them- 
selves. with a smaller colony also budding from them^ though cut into 
thousands of parts, each still retains its vivacious quality, and shortly becomes 
a distinct and a complete polypus, fit to reproduce upon cutting in pieces ; it 
hunts for its food, and possesses a power of choosing it, or retreating from dan. 
ger, i. 184. Dimensions of the sea poljrpus, and of that which grows in fresh 
waters ; the power of dissection first tried upon these animals to multiply 
their numbers ; Mr. Trembly has the honour of the first discovery of the 
amazing properties and powers of this animal ; this class of animals divided 
into four different kinds ; method of conceiving a just idea of their figure ; 
manner of lengthening or contracting itself ; progressive motion ; no appear- 
ance of an organ of sight found over the whole body ; inclined to turn towards 
the light ; their way of living ; arms serve them as lime-twigs do a fowler ; 
how it seizes on its prey ; testifies its hunger by opening its mouth ; having 
seized the prey, opens its mouth, in the propoi*tion to the size of what it would 
swallow, whether fish, flesh, or insects ; when two mouths are joined upon one 
common prey, the largest swallows his antagonist ; but after lying in the 
conqueror^s body for i^ut an hour, it issued unhurt, and often in poesession 
of the prey of contention ; the cold approaching to congelation, they feel the 
general torpor of nature, and their faculties are for two or three months sus- 
pended ; such as are best supplied, soonest acquire their largest size, but they 
diminish also in their growth with the same facility, if their food be lessened ; 
some propagated from eggs, some produced by buds issuing firom the body as 
plants by inoculation, while all may be multiplied by cutting to an amazing 
[ degree of minuteness j of those produced by buds issuing nom the parent 
stem, should the parent swallow a red worm, it gives a tincture to all its fluids, 
and the young partakes of the parental colour ; but if the latter should seize 
upon the same prey, the parent is no way benefited by the capture, all the 
advantage thus remains with the young ; several young of different sizes are 
growing from its body ; some just budding forth, others acquiring perfect form, 
and others ready to drop from the original stem ; those young still attached to 
the parent, bud and propogate also, each holding dependence upon its parent ; 
artificial method of propagating these ' animals by cuttings; Mr. Hughes 
describes a species of this animal, but mistakes its nature, and calls it a sensi- 
tive flower plant, iii. 319 
Polypus-coral, the work of an infinite number of reptiles of that kind, iii.* 325. 

In every coralline substance are a number of polypi, ib. 
Pongo, name given by Battel to the ourang-outang, ii. 143 
Poppies affect with drowsiness those who walk through fields of them, or are 

occupied in preparing the flowers for opium, i. 140 
Porcelain, an artificial composition of earth and water, united by heat, i. 72 
Porcupine, an enlarged hedgehog ; its description ; of all those brought into 
Europe, not one ever seen to launch its quills, though greatly provoked ; 
their manner of defence; directs its quills pointing to the enemy; Kolben 
relates, the lion then will not venture an attack ; feeds on serpents^and other 
reptiles ; the porcupine and serpent are said never to meet without a mortal 
engagement, bow it destroys and devours them ; of Canada subsists on vege- 
tables ; thji^e brought to this country for 8how,fusually fed on bread, milk, and 
fruits, do not refuse meat when offered ; is extremely hurtful to gardens ; the 
Americans, who hunt it, believe it lives from twelve to fifteen years ; during 
the time of coupling, in the month of September, the males become fierce and 
dangerous, and often destroy each other with their teeth ; time of gestation ; 
the female brings forth one at a time ; she suckles it about a month, and accus- 
toms il to live, like herself, upon vegetables und the bark of trees ; the female 
very ficice in the defence of her young ; at other seasons fearful, limid, and 
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buinlesB ; never attempts to bite or any way injure its parsuers ; manner of 
escaping^, when hunted by a dog or a wolf; the Indians pursue it to make em- 
broidery with its quills, and eat its fiesh; circumstances concerning it 
remaining to be known ; little known with precision, except what offers in a 
state of captivity ; description of one kept in an iron cage ; the porcupine of 
America differs much from that of the ancient continent j two kinds, the 
couando and the urson ; description of both, iL 104 
Porcupine of the Sea, described, iii. 54 
Pork, unpalatable with us in summer, is the finest eating in warmer latitudes, 

and preferable to hog*s flesh in Europe, i. 326 
Porpoise, a fish less than t^e gprampus, with the snout of a hog ; its desci^ptioa 
and habits ; a fishery for them along the Western Isles of Scotland, in the 
summer season, when they abound on that shore ^ live to a considerable age, 
though some say not above twenty-five or thirty years ; sleep with the snout 
above water ; possess, proportionably to their bulk, the manners of whales ; 
places where they seek for prey ; destroy the nets of Cornwall > manner 
of killing them in the Thames ; yield a large quantity of oil ; the lean 
of some, not old, said to be as well tasted as veal ; caviar prepared from the 
eggs of this fish, iii. 26 

Ports choked up with sand by the vehemence of the wind, i. 149 

Pouch, or bag, of the civet, differs in its opening from that of the rest of the 

. weasel kind ; description of it, ii. 51. Of the bustard, under the tongue, 

capable of holding near seven quarts of mater, ii. 286. Of the pelican, hides 

as many fish as will serve sixty hungry men for a meal ; its description, 387 ; 

Poultry, general characteristics of the poultry kind ; they live together ; and 
each conscious of his strength, seldom tries a second combat, where he has 
been once worsted ; kept in the same district, or fed in the same yard, they 
learn the arts of subordination ; the young of the kind, not fed with meat put 
into their mouths, peck theli' food ; the female intent on*providing food for her 
young clutch, and scarce takes any nourishment at all ; among the habits of 
this class of birds is the peculiarity of dusting themselves j nearly all' 
domestic birds of this kind, maintained in our yards, are of foreign extraction ; 
the courtship of this kind is short, and the congress fortuitous; the male takes 
no heed of bis offspring ; though timorous with birds of prey, he is incredibly 
bold among his own (kind ; the sight of a male of iiis own species produces 
a combat ; the female takes all the labour of hatching and bringing up her 
young, choosing a place remote from the cock, ii. 269, &c. 

Powisland, in Wales, for many ages famous for a swift and generous race of 
horses, and why, i. 322 

Powters, a variety of the tame pigeon, ii. 326 

Pregnancy of some women found to continue a month beyond the usual timc^ 
i. 193. Of all animals, in point of time, is proportioned to their size, 3U9 

Pressure, perpendicular in rivers, always in exact proportion to the depth, i. 87 
^ Prey, all the males of these birds are a third less, and weaker than the females, 
ii.241. SeeBtrdf. 

'Pricket, name hunters give the buck thcvsecond year, i. 390 ^ 

Prickly-finned fishes, their description, iii. 61 

Propagation of gnats, one of the strang^t discoveries in natural history, iii. 309. 
A new kind lately discovered in a most numerous tribe of animals, propagated 
by cuttings, 313. Different manners of that operation in the polypi, to the- 
astonishment of the learned of Europe, 314 

Propolis, a resinous gum, with which the bees plaster the inside of their 
hives, iii. 275 

Proportion of the' human fig^re^ little known with precliion in regrard to it } 
different opinions upon the subject, i. 217 

Ptarmigan, sort of grouse, chiefly found in heathy mountains and piny forests, 
at a distance from mankind ; size and colour, ii. 287 

Phthiriases, the lousy disease, frequent among the ancients; principal peo|de 
who died oif this disorder ; plants and animals are infested with diseases of 
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tliif kind ; a vegefal^Lc Ipiiie frofpi America ovemin nil the physicgardcu at 
liey^P > ^ le%f-lQuse described } the males have four iTio|E9^ the; firmaiw 
n^r^ hf^ve any ^ when they perceive the ant behind them, they kick back ^Uh 
their bind-f^^ 3 tbree principal and constant enemies to thete i|i«ect8» iii. 211 

Fv^p,Qr ConU^cn^hy marks that distinguish this bird ; its residence; raigraliuBs; 
fpund by bundfeds cast away upon siipices lean and perished with famine ^ Ifys 
one e^^', few birds or besets yei|tnre to attack its retreats; In what uyumer 
it defends itself against the raven ; th^ Mfifilw pnffin is itself one of tba 
most terrible invaders ; instances of it 5 placet M^hich abound with them} la 
what manner their young are fed ; their food ; formerly their flesh wasallawfd 
bv the church on lenten days ; they bite extremely hard, and keep such MA 
or what they seize, as not' to be easily disengaged j their noise when takim 
Tery dlsagpreeable, like the efforts of a dumb person attempting to speak; 
quantity of oil in their bodies, ii. 405 

Punre, a small bird of the crane kind, with a shorter bill, and thighs bar« of 
feathers, ii. 376 , 

Puteoli, a city swallowed up by an earthquake, had a temple of Serapisy the 
pillars of which, while uiider water, were penetrated by the pholas, or ftle- 
fish, iii. 129 

Putrefaction, a supposed cause of animal life ; late discoveries have induced 
many to doubt whether animal life cannot be produced merely from thcocti^ 
i. 183 

P^mids of Egypta one of them entirely built of a kind of freestone^ in which 
petrified shells are found iu great abundance, i. 23 

Pyrites, tbeh* composition ; sulphur and iron blended and heated with aif or 

^ water, will form these, and marcasites, i. 34 



Quadrupeds, of all ranks of animated nature, bear the nearest resemManee to 
man, are less changed by influence Of climate or food than the lower ranks of 
nature ; some are of so equivocal a nature, it is bard to lell whether they 
^ ought to be rauked in this class, or degraded to those below them ; instances of 
it, i. 298. The weaker hices exert all efforts to avoid their invaders, 301. 
Kei(t to human influence^ the climate seems to have the strongest effects upon 
their nature and form, 306. Both at ^he line and the pole, the wild are fierce 
and untarocable, S07. One class of these entirely left to chance, no parent 
stands forth to protect them, and no instructor leads, er teaches them the arts 
of subsistence, these bring forth above two hundred young at a time^ 310 
Ama-ica infeirior to us in these productions ; opinion, that alt in South America 
are a different species from those most resembling them in the old world ; 
such as peculiarly belong to the new continent, are without any marks of the 
perfiectiona of their species, 308. The large and formidable produce but one 
young at a time, while the mean and contemptible are prolific ; wisely ordered 
so by Providence, 310. Those that are amphibious have motion in the lower 
eyelid alone, 208. Those that ruminate are harmless, and easily tamed ; they 
are chiefly the cow, the sheep, and the deer kind, 334 

Qnagga, an animal resembling the zebra, but distmct from it, i. 330 

Quail, a bird of passage ; description of it ; time of its migrations ; opinion, 
that it only goes from one part of a country to another ; their long journeys 
doubtful ; how caught by a call ; number of their eggs ; fight desperately at 
the season of courtship, and easily taken at that time, ii. 292 

Quail-fighting, a favourite amusement among the Atbeuians ; abstained from 
the flesh of this bird, supposing it fed upon white hellebore; reared numbers 
of them for fighting, and betted sums of money, as we do on coeks, ii. 203 

Quicksilver, remarkable eflects of it at the mines near Idra, related by Dr. 
Pope, i. 5d. The heaviest substance in the world except gold ; ffeats upon 
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water by a particalar experiment, 81. JSeventy-oat pouadaand a half equal m 

bulk to a hundred poand weight of grold, 82 
Quilb (of the porcupine), the Indians embroider with them their beltwybasketi, 

and several other necessary pieces of furniture; inquiry whether the quills of 

the porcupine can be sent off with a shake, ii. 106 
Quito, in South America, capital city of» one of the most charming; raj^ns upon 

earth ; this part higher than any other country in the world, L 65 

R 

Rabbits have eyes of a red colour, 1. 208. Rabbit and hare of distinct kinds ; 
refuse to mix with each other ; instance of it ; few quadrupeds can overtake 
the rabbit in a short run, ii. 66. A creature covered with feathers and hair, 
said to be bred between a rabbit and a hen ; their fecundity greater than that 
of the hare ; breed seven times a-year, and bring eight young each time ; love 
the sunny field, and open pasture ; the female suckles the young about tf 
month ; the male attends the young, leads them out, and conducts thiem bock ; 
have an exteraal retreat at a distance from the warren, as a kind of country- 
house ; female briogs forth in a part of the warren separate from the male, anid 
digs herself a hole, more intricate, at the bottom of which is a more ample 
apartment ; some hair she pulls from her belly makes a bed for her young ; 
the male, after six weeks, acknowledges them as his offspring, smootiM their 
skin, and licks their eyes, 67 "* 

Rabbits (tame), in a warren, continue exposed to weather, without burrowing ; in 
two or three generations, they find the necessity of an asylum ; various coloun 
of rabbits ; the mouse colour kinds originally from an bland in the river 
Humber ; still continuing their general colour, after a number of successive 
g;enerations; account of their production ; surprising obedience and submis- 
sion of descendants^ to their common parent ; the descendants quarrelling, 
bis appearance restores peace aud order ; sometimes he punishes them as an 
example to the'rest ; other instances of superiority of the common parent ; the 
rabbit generally fatter, and lives longer than the hare ; its flesh leis delicate; 
native of the warmer climates ; it has been imported into England from Spain ; 
in some of the islands of the Mediterraneam they multiplied lA such numben 
that military aid was demanded to destroy them ; love a warm climate ; 
English counties most noted for them ; delight in a sandy soil ; the tame lai-ger 
than the wild ; indulged in too great plenty of moist food, as the feeders 
express it, are apt to grow rotten ; their hair employed in flngland for several 
purposes ; the skin of the male preferred, ii. 68 
Rabbit (Syrian), remarkable for the length, gloss, and softness of its hair, ii. 70. 
In some places curled at the end bke wool, and shed once a-year in large 
masses, and some part dragging on the ground, appeara like another leg or a 
longer tail ; no rabbits natural in America ; those carried from Europe multiply 
in the West-India islands abttn<hintly; on thie continent there are animals 
resembling the European rabl^its, ib. 
Rabbit (Brasilian), shaped like the English, but without a tail ; does not Imnrow 
like ours, and is Qot above twice the size of a dormouse ; Guinea-pig placed 
by Brisson a]nong animals of the rabbit kind, ii. 83 
Racoon, witfa some the Jamaica rat; its description and habits ; do more injury 
in one night in Jamaica* than the labours of a month can repair; capabU 
of being instructed in amusing tricksy drinks by lapping, as well as by suck* 
ing ; its food, ii. 196 
Rainbows, circular rainbows in the Alps, i. 63. And between the tropics, and 
near the poles, 161. One of the three rainbows seen by CJlloa, at Qu^to, was 
real, the rest only reflections thereof; a glass globe, , filled with water, will 
assume successively all the coloun of the rainbow;' upon the tops of very 
high mountains circular rainbows are seen, and why; a lunar r^nbow» 
Ofai* the poles, appears of a pale white, sjciped with grey; tha solar rain- 
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bow, in GreeDland, appeari of a pale whitcy edg^ed witb a gtripe of diwky 
yellow, 163 

Rain-fowl, the name given in some parts of the country tojlhe woodpecker, and 
why, ii. 305 

Rains of blood, the excrements of an insect at that time raised into the air, i. 166 

Rams, it is no uncommon thing in the counties of Lincoln and Warwick to give 
one hundred guineas for a ram, i. 354 

Ranguer, the name of the ninth variety of gazelles* made by M. Buffon, i 367 

Rarefaction of air, produced by the heat of the sun-beams in countries under the 
line, being flat and sandy, low and extensive, as the deserts of Africa, i. 147 

Rats, musk-rat, three distinctions of that species ; the ondatra, detman, and 
vilarif the ondatra differs from all others, having the tail flatted and carried 
edge- ways ; in what they resemble each other 5 female of the ondatra has two 
apertures, one for urine, the other for propagation ; tbey can creep into a hole, 
where others, seemingly much less, cannot follow, and why ; they resemble 

f : the beaver in nature and disposition; manner of life; their houses during 
winter are covered under a depth of eight or ten feet of snow ; the savages of 
Canada think the musk-rat intolerably foetid, but -deem its flesh good eating, 
ii. 92. Great rat, called also ratofNorwapy though unknown in all northern 

[ countries ; originally from the Levant, and a new comer into this country ; 
first arrival upon the coasts of Ireland, with ships trading in provisions to 
Gibraltar ; a single pair enough for the numerous progeny now infesting the 
British empire ; called by J\f . Buffon the surmalot / its description ; the 
Norway rat has destroyed the black raty or common rat as once called ; and, 
being of an amphibious nature, has also destroyed the frogs in Irelend ^ great 
mischief done by the Norway rat ; it swims witb ^se, dives with celerity, and 
soon thins the fish-pond ; the feebler animals do not escape the rapacity of the 
Norway rat, except the mouse ; they eat and destroy each other ; the large 
male keeps in a hole by itself, and is dreaded by its own species as a most 
formidable enemy ; produce from fifteen to thirty at a time ; and bring forth 
three times a-year ; quadrupeds which have antipathies against the rat ^ the 
black rat has propagated in America in great numbers, introduced from 
Europe, and is become the most noxious animal there ; its description ; black 
water rat not web-footed as supposed by Ray ; its description; its food; is 
eat, in some countries, on fasting days; the nux vomica, ground and mixed 
with meal, the most certain and the least dangerous poison for killing rats, 87 

Rat of Surinam. See PJudanger 

Rat of Jamaica, a name by some given to the racoon, ii. 196 

Rattle-snake, its description, and dimensions ; effects of its bite ; the remedies 
against it ; power of charming its prey into its mouth ; facts related to this 
purpose, iii. 186. Kind of friendship between it and the armadilla or tatou ; -% 
frequently found in the same hole, ii. 114 

Ravens, how distinguished from the carrion crow and rook ; manners and appe^ 
tites ; raven found in every region of the world ; white ravens often shown, 
and rendered so by art ; trained up for fowling like a hawk; taught to fetch 
and carry like a spaniel ; to speak like a parrot ; and to sing like a man, with 
distinctness, truth, and humour; amusing qualities, vices, and defects ;*food 
in the wild state ; places for building nest ; number of eggs ; will not permit 
their young to keep in the same district ; but drive them off when sufficiently 
able to shift for themselves ; three of the Western Islands occupied by a pair 
of r&vens each, they drive off all other birds with great cries and impetuosity ; 
pick out the eyes of sheep and Iambs when sick and helpless ; the Romans 
thought it ominous, and from fear paid it profound veneration ; Pliny^s 
account of one kept in the temple of Castor, that flew down into the shop of a 
tailor ; some have lived near a hundred years ; in clear weather they fly in 
pairs to a great height, making a deep loud noise different from their usual 
croaking, ii. 295. The horned Indian raven, 300 

Ray, (Mr.) his method of classing animals, i. 292 

Ray, figure of the fish of this kind, aiid their differences ; amazing dimensions of 
one speared by negroes at Gaudalope ; to credit the Norway Bishop, there arc 
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«<Hii€ sbore a mile over y supposed to be the largest iDhabitants of the deep ; 
chooses Its retereat in such parts of the sea as have a black muddy bottom | 
the small approach tl^e shores ; their food { they {generate in March and April, 
when they swim near the surface of the water, several miailes pursuing one 
female ; adhefe so fast in coition, that the fishermen frequently draw up both 
together, though only one was hooked ; three hundred eggs taken out of the 

. b(2ly of a ray ; in what manner the eggs drop into the womb from the ovary, 
or egg-bag ; breeding ceases in Octobor, and in May are in highest perfection ; 
account of the method of taking them, iii. 39. All extremely delicate in their 
choice of baits ; a piece of herring or haddock twelve hours out of the sea, 
> and then used as a bait, they will not touch ; best weather ibr taking them ; 
method used by the Italians in the Mediterranean to take this fish ; they bait 
a line of twenty miles long, with ten or twelve thousand hooks ; no way ^ 
seizing the roueh ray, but by the little fin at the end of the tail, 43 

Rays of light moderated, and their violence dissipated by the au*, i. 143 

Rays*of tlw sun, darted directly upon the surfitce of the water, compared to so 
many bars of red-hot iron, 158 

Razor-fish, the coryphsna of the prickly-finned thoracic kind y its description, 
iii. 6S 

Razor-shell, the pivot, its motion and habits ; is allured by salt, iii. 123 

Red-breast, a song-bird seemingly mild ; claims a district whence it seldom 
moves, but drives away every one of same species without pity, ii. 231. Its 
voice baa (he delicacy of the^ flute ; places where found \ its nest, and the 
number of eggs, 340 

Red-shank, a kind of crane^ ii. 376 

Red-start, a bird of the sparrow kind, ii. 338 

Red-wing, or field-fare, bird of passage ; its nest and eggs, ii. 337 

Reed, stuck into the ground in Persia, where the earth is impregnated with 
inflammable vapours, continues to bum like a flambeau, i. 39 

Reeve^ name given to the female of the Rnfi^, iL 351 

Rein-deer, killed by eight Englishmen upon the coast of Greenland* for their 
subsistence, remained sweet eight months ^without any salt whatever, i. 189. 
For the description of this animal, see Deer. 

Relievo, painters can never fully imitatate that bold relievo which both eyes 
give to the object, i. 235 

Remora, the sucking-fish ; it sticks 'to the shark and drains away its moisture; 
the seamen believe it attends the shark to point out prey, and apprize him of 
danger ; for this reason it is called the Shark's pilot, iii. 38 

Reproduction, the first discovery of the power of reproduction in animals, owinf^ 
to Mr. Trembley ; experiments made to this purpose, iii. 316 

Rqptiles grow to a prodigious size in the internal parts of South America and 
Africa, and why, i. 177. Manys^of the more humble kinds not only confined 
to one country, but to a plant ; nay, even to a leaf ; entirely assimilated to 
the plant they feed on ; assume its colour, and medicinal properties ; taken 
from that, they instantly die ^ infinite numbers of them not seen in this part 
of the world, and why, ib. 

Respiration in fishes, general method of explaining it, iiT 8> particularly in that 
of the whale kind, 14 

Rhinoceros, a ruminating animal, i.335. Not afraid singly to oppose the lien, 
429. Next to th^ elephant the most powerful of animals ; general outline 
of it ; the elephant defeated by it ; its horn sometimes found from three to 
three feet and a half long ; this bom 4*ompo8ed of the most solid substaoce^ 
and* pointed so as to inflict the most fatal wounds ; fiibulous reports of this 
animal ; description of its tongue by L*Avocat ; a rhinoceros sent firom Bengal 
to London, not above two years old, cost near a thousand pounds for his 
conveyance and food j how it was fed ; of a gentle disposition, permitted itself 
to be touched and handled by all visitors, attempting no mischief but when 
abused or hungry ; no method of appeasing its fury then bi|t by giving it 
something to eat ; when angry, it jumped against the- walls of the room with 
great violtnce; its age; its food; places where found; in tome parts ei 
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Asia these anitiialB are tamed, and led into the field to strike terror into the 
enemy, but are as dangerom to the employers ; method of taking them ; some 
found in Africa with a doable horn, one above the other ; many medirinal 
virtues ascribed to this horn when taken in powder without any foundatioD, 
ii. 177, &c. * 

Rivers, all our {greatest find their sonrce among mountains, i. 61. Make their 
own beds, and level the bottom of t^eir channels ; rivers dig and widen 
theanelres to a certain degree; their banks appear above water after 
inundations, when the adjacent valley is overfiown, antid why; their siBuonities 
and turnings more numerous as they proceed ; a ixrtain sign with the savages . 
of North America they are near the sea, when they find the rivers winding aiid 
often changing their direction ; rivers rise in the middle, and the convexity it 
in proportion to the rapidity of the stream ; wheb tides flow up with violence 
against the natural cuiTent, the greatest rapidity is then found at the sides of 
the river, and why ; at these times the middle Waters sink in a furrow ; a little 
river received into a large, without augmenting either width or depth, vd 
why ; instance of it ; a river tending to enter another either perpeadicnkuly 
or in an opposite direction, will be diverted by degrees from that dirfertioa, 
and obliged to make itself a more favourable entrance with the stream of the 
former; the union of two rivers into one makes a swifter flow, and why; 
whatever dii^rction the ridge of the mountains bas, the river takes the opposite 
couriie, S7. Their branches compared to a number of roots convejiug 
nourishment to stately trees ; equally difBcnlt to tell which tbeoriginal; every 
great river, whose source lies within the tropies, has its stated inandatiom; 
those of countries least inhabited are very rockj^ and broken into cataracts, 
and why, 95. Some lose themselvm in the sands or are swallowed up by 
chasms in the earth ; at the poles necessarily snoell, and why ; the rivers of 
Europe moi'e navigable and more manageable than those of Africa and the 
torrid zone, 98. All rivers in the world flowing into the sea with a continoaoce 
of their present stores, would take up, at a rude computation, eig^t handfcri 
years to fill it to its present height^ 99 

Robin red-breast, a slender-billed bird of the sparrow kind, living upon insects, 
ii. 333 

Aock, great bird, described by Arabian writers, and exaggerated by fabl^ snp- 
posed to be but a species uf the condor, between the eagle and the vulture, 
ii. 251 

Roebuck, the smallest of the deer kind in our climate ; its description ; differs 
from the fallouMleer, from the stag, and from all the goat kind ; faces the 
stag, and often comes off victorious ; those bucks live in separate fomilies ; 
the sire, dam and young, associate, and admit no stranger into their 
ccMnrauaity ; never leaves its mate ; rutting season continues bnt fifteen days, 
from the end of October to the middle of November; female goes with 
young i|ve months and a half ; produces two at a time, and three rarely; ker 
tenderness in protecting them very extraordinary ; names given by hunters 
to the different kinds and ages of it ; time of shedding its horns; its life 
seldom longer than twelve or fifteen years ; and tame, not above six or seven; 
is of a delicate constitution ; easily subdued, but never thoroughly tamed ; its 
cry neither so loud nor so frequent as the stages ; hunters easily imitate the 
call of the young to the dam, and thus allure her to destruction ; this 
animal contented to slake its thirst with the dew on the grasa and leaves of 
trees ; prefers tender branches and buds of trees to corn and other vegetables ; 
we have but two known varieties ; the flesh of those between one and two 
years old the greatest delicacy known; more common in America tbao 
in £urope ; inhabitants of Louisiana live upon its flesh, which tastes like 
mutton when well fatted ; the breed extremely numerous, and the varieties io 
proportion ; found also in firasil, where called cuguacuajHxra ; and in China; 
its describers there confound it with the musk-goat, though of a dUTereBt 
nature, i. 391 

Roller, a beantiful bird of the pie kind, its description, ii. 303 

Romans, cut down all the wooids and forests in Britain, and why, i. 133. la 
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bdUle, opened their ranks to admit th^ elephant, and sepwatiii^ it from 
assistance, compelled its conductors to calm its fory and submit, H. 174. The 
vanity of their boasts beat shown by thcf parrot kind ; in a hundred species 
now known, not one of those birds naturally breeds in any of the countries 
that acknowledged the Roman power, i. 322. A Roman Emperor had 
fifteen hundred flamingoes tongues served up in a shigle dish at a feast, 373. 
A Roman senator used to throw into his ponds such of his slaves as offended 
him, t<i feed the lampreys, iii. 40. Infamous tor a Roman to appear in a dress 
in which silk entered into the composition, 267 

Rooks, of the pie kind, not carnivorous ; places where they build their nests ; 
their plan Qf policy ; young couples making their nests too near an old pair, 
a battle ensues, and the old become victorious ; fatigues of the young in 
making nests ; the female beginning to lay, all hostilities cease, and slw is 
suffer^ to hatch her brood without molestation ; a foreign rook attempting 
to join society with them, would have the grove in arms against him, and be 
expelled without mercy ^ their chief food ; foreign rooks, ii. 298 

Roses, ottar of roses^ a modern delicate perfume, ii. 52 * 

Rousette, the great bat of Madagascar, a formidable creature, described ; drinks 
the juice of the palm-tree, ii. 118 

Roystun crow, a bird of passage, described, ii 298 

Rubeth, the land-toad, the only one of the kind that has the property of sucking 
cancerous breasts, iii. 143 

RAff, a small bird of the crane kind ; manner of taking it ; their flesh ; in high 
estimation, ii. 381 

Ruihiinant animals, most harmless and easily tamed ; generally go in herds for 
mutual security ; live entirely upon vegetables, the meanest of them unite in eAch 
other's defence ; are more indolent and less artful than the carnivoroas kinds, 
and why ; nature has enlarged the capacity of their intestines for a greater supply 
of food, i. 334, &c. Their bowels considered as an elaboratory with vessels 
in it ; their intestines strong, fleshy, and well covered with fat ; and furnished 
with four strong and muscular stonmchs ; some that are not furnished with 
four stomachs ; ruminant quadrupeds, birds, fishes^ insects. Men knowtf to 
ruminate ; instance in a young man at Bristol. Those of the cow kind hold 
the first rank. All of this class internally much alike. Have not the upper 
fbre.teeth, 363. Tha stag performs this with more difficulty than the cow or 
sheep, 380 

Ritfnner, the corrira, bird of the crane kind, its description, ii. 375 

Runts, a variety of tame pigeons, produced by cross-coupling, ii. 326 

Rust, co|>per and iron quickly covered and corroded with it $ gold contracts no 
rust, and why, except in the efaiboratories where salt is much used, i. 134 
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Sable, its description, from M. Jonelin^ the first accurate observer of this 

animal ^ sables leap with ease from tree to tree, and are afhiid of the sun t 

different colours of their fur ; hunting the sable chiefly the lot of Aoldiers and 

condemned criminals, how directed to shoot them, ii. 47 

Sabre, the trachepterus, description of this spinous fish, iii. 63 

Sucre, bird of the generous breed of hawks, the legs are of a bluish colour, and 

serve to distinguish it, ii. 257 
Sago-tree eat by the elephant to the stump, ii. 167 
Sagoin, a tribe of monkeys which have feeble useless tails, ii. 158 
Sal, the bewailer, a monkey of the new continent, ii. 157 
Ssiil, a stag hard hunted, taking to the water, isstfid to go sail, i. 384 
Skjoti, third sort .of the sapajou, a monkey of the new continent, ii. 157 
Sakf, the digui, the largest jponkey of the sagoin kind^ its description, il 158 
Salamander, no such animal existing' as that described by the ancients | the 
medtO'n sslfltfander a'-lizard ; its cottformatbQ and halnts ; reports dmondag 

2fE2 
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their Tenomi idle notion of its beings inconsnmabk by fire;" its internal con- 
formation ; manner of its bringing forth young ; all amphibious ; sustain 
want of food surprisingly, iii. 167 

Sal-ammoniac made of the urine of camels, ii. 187 

Salmon, a soft-finned abdominal fish, iii. 65. The youngs continue in the egg^ 

. from the beginning of December till the begpinning of April, 12 

Salt-water, opinions about the saltness of the sea, particularly that of Boyle ; 
method. of finding out the age of the world by the saltness of the ocean; 
saltness found to prevail in every part of the ocean, as much at the surface as 
at the bottom ; also found in some lakes ; considered as a principal cause hi 
preserving the sea from putrefaction; it is confirmed by experiments ; advan- 
tages derived from the saltness of the sea ; various attempts to make it finesh ; 
its weight, i. 104 

Salt, Bay-Salt, brought from the Bay of Biscay, a strong kind made by evapo- 
ration in the sun, i. 105. Fishes do not imbibe any of the saltness of the sea- 

I water, ii. 68. Allures the pivot, or razor shell, 123. Salt sprinkled upon the 
water-lizard, tbe whole body emits a^iscons liquor, and it dies in three minutes, 
in great agonies, 160. Volatile caustic salt obtained in great quantity fron the 
cantharides fly, 306 

Samu'i, the aurora, the smallest and most beautiful monkey of the sapajon kind ; 
its diescription ; a very delicate animal, and held in high price, i. 158 ^ 

Samoeid Tartars, description of that people, i. 260 

Sand, rolling in waves like a troubled sea, and overwhelming all with inevitable 
destruction, i. 6. So fine, and driven with such violence, as to penetrate into 
chests, be they shut never so ck)se1y, 152. A tract of country, lying along 
the sea-side in Lower Britanny, inhabited before the year 1660, now lies desert, 
being covered with sand to the height of twenty feet, 155 

Sanderling, a small bird of the crane kind, ii. 376 

Sandpiper, a small bird of the crane kind,ii. 376 

Sand-storm of Afirica, described, i. 155 

Santorin, an earthquake there in 1707 ; a new volcano near it, i. 55 

Sapajou, name given to the monkeys of the new continent, that bave^ muscular 
holding tails ; five sorts of them, ii. 157 

Savages more particular in point of dress than the fashionable or tawdry 
Cnropean ; instance of it, i. 213. Perform a journey of twelve hundred 
leagues in less than six weeks, 220. Oblige the women to a life of continual 
labour ; are surprised an European walks backward and forward for his 
amusement, 223. The boast of corporeal force now rasigned to savage nations, 
and why, 222. Are highly delighted with the smell of assofoetida, 284. Their 
customs in every country almost the same, 267. Those of Afi-ica the most 
brutal ; they, and those of America, suppose monkeys to be men, idle, slothful, 
rational beings, capable of speech and conversation, but obstinately dumb, for 
fear of being compelled to labour, ii. 156 

Savours, mechanical manner of accounting for difference of savours, i. 248 

Scallop, in its shell, moves forwai'd upon land, and swims upon the surface of 
the water, in a singular manner, iii. 122 

Scaup-duck, a variety of the duck kind, ii. 416 > 

Sciasua, a spinous fish ; description, iii. 62 

Scolopendra, the centipedes, a hid'eous angry worm, described, iii. 222 

Scomber, the mackerel, a prickly-finned thoracic fish ; its description, iii. 62 

Sc(!>6per. See AvosettUf ii. 375 

Scurpaena, or father-lasher, of the prickly-finned thoracic kind ; description of 
this fish, iii. 62 

^orpion, four principal parts distinguishable in this animal ; the reservoir where 
its poison is kept ^ effects of its sting upon a dog, in an experiment 'made by 
M. Maupertuis ; experiments made upon other dogs ; instances of its irascible 
nature and malignity ; when driven to extremity, destroys itself ; instance of 
It; the male smaller than the female; their chi^ food; how the common 
scorpion produces its young ; captivity makes it destroy its young ; a scorpion 
6f America produced from the egg^ iii. 218 
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Scorpion, (water) an insect with wings, described \ its habits, iii. 245 

Scoter, an Eurnpeaa duck, ii. 416 

Scrcech-bwl described, if. 265 ^ 

Sea, motion keeps its water sweet, i. 104. Open to all nations till the time of jthe 
emperor Justinian,' 101. Sensibly retired in many parts of the coast of France, 
England, Holland, Geimany, and Prussia, 119. Norwegian sea has formed 
several islands from the main land, and still advances upon the continent, 120. 
Its colour not from any thing floating in it, but from the different reflections 
of the rays of light ; a proof of it ; though its surface be deformed by tempests, 
it is usually calm and temperate below ; the sea grows colder in proportion as 
divers descend, 125. Smokes like an oven near the poles, when the winter 
begins, 164. No fish imbibe any of the sea saltness with food, or ih respira- 
tion 'y why some species live only there, and expire when brought into fresh 
water, iii. 68 

Sea-bream, an account of, iii. 68 

Sea- eggs, a name given to multivalve shell-fish ; of the echini, or urchins, which 
move, iii. 127 • 

Sea-lion described, ii. 134 

Sea^nettles, name given by some to the star-fish,' iii. 318 

Sea-water, various methods proposed to render it fresh for use of seamen in long 
voyages, i. 103. About a forty-fifth part heavier than fresh water ; is lieavier, 
and consequently Salter, the nearer we approach the linfe, 105. See 8aU-waier. 

Sea.worm may be multiplied by being cut in pieces, i. 183. See Polypus. 

Seal resembles both a quadruped in some respects, and a fish in others ; its 
description ; the varieties innumerable ; the brain largest of apy animal ; its 
tongue differs from other quadrupeds ; the foramen ovale in its heart never 
closing, fits it for continuing under water, though not so long as fishes ; the 
water its habitation, and any fish its food ; makes little use of its legs; seklom 
at a distance from the shore ; found in the North and Icy Seas, and on those 

^ shores in flocks, basking on the rocks, and suckling their young ; alarmed they 
plunge altogether into the water ; in thunder and torrents they sport along the 
shore, as delighted with universal disorder ; gregarious and migrant, diiiect 
Hieir course to the northern coasts and seas free of ice, observing time and 
ti'ack ; how and by what passages they return, unknown ; they go out fat, and 
return lean ; females in our climates bring forth in winter ; where they rear 
their young, ii. 129. How they suckle them ; she has four teats ; in nftcfen 
days she brings the young to the water to swim and get food } no litter exceeds 
^ four ; the .young know their mother's voice among the bleating^ of^ the old; 
assist each other in dangei*, and are obedient to her call) hunt and herd 
together, and have a variety of tones like dogs and cats, to pursue prey> or 
warn of danger; feeling natural desires, they fight desperately, 'and the victo- 
rious male keeps all to himself; two never fall upon one, eadi has its antago<» 
nist ; neither length of time in pregnancy, nor duration of these animals* lif es, 
yet known ; two taken young, after ten years had the marks of age ; expert at 
catching fish ; destroy herrings by thousands ; swiflt*in deep waters, and dive 
with rapidity ; attacked with stones, they bite at what is thrown^ and to the 
last gasp annoy the enemy ; time to surprise them ; how the Europeans and 
Greenlanders destroy them ; in our climate they are wary, and suffer no 
approach ; never sleep without moving, and seldom more than a minute ; 
taken for their skin and oil ; uses of the skin when dressed ; the flesh formerly 
at the tables of the great ; an instance of it ; the 8ea«lion| in Anson^s Voya|pe, 
the largest of the sea fiimily, 162 

jSecretary-bird devours serpents, ii. 261 

S^eds, some thought to thrive better for maceration in the stomach of bhrdS} . 
before they be voided on the ground, ii. 334 ' '' 

Sensations, their illusion when man is newly lirought into existence, L 250. Fish 
foil behind terrestrial animals in their sensations, ii. 3 

Senses, acting at some distance, proportionably more capable of mailing com 
binations ; and, consequently, more improveable, i. 246. Of all senses man 
is most inferior to other mnimala. ia that of imeUing $. aod it slwiM dlol' ta 
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offend theni, 347. The ^ro^segt, and roost useful of all, is that of feelings 
249 

ScDsitWe plant has as much preception as the fresh water polyput^, 176 

Sept, improper nanse of- the Chalcidian liaard, the last division of that kind ; 

description of tbk animal, iii. 165. Its bite very venomous, 189 
SorpentSy the sea about the islands of Azores i^plenished with them for want of 
motion^ i. 134. Their various hissings at the close of evening, make a louder 
symphony iu Africa than bii^ in European groves in a morning, 303. The 
natural food of the ichneumon, ii. 45. The only animal in the forest that 
opposes the monkey ; surprising them sleeping, swallows them whole, before 
they bare time for defence; monkeys inhabit the tops of trees, and serpents 
cling to branches toward the bottom ; thus near each other, as enemies in the 
tame field of battle ; this vicinity thought to argue a 'friendship ; monkeys 
provoke the serpents by jumping over them, 151. Sea-serpent, the elops 
described, iii. 63. Histories of antiquity exhibit a nation sinking under the 

. ravages of a serpent, 167, &c. Regulus leading his army along the bank of 
the river Bagrada, in Africa, an enormous serpent disputed the passage ; its 
skin was a hundred and twenty feet long ; marks distinguishing them from the 
rest of animals ; their conformation, and progressive motion ; encounter of a 
great serpent with a buffalo ; entwines and devours the buffalo ; long'serpent 
of Congo ; some bring their young alive, some bring forth eggs ; some veno- 
VHHiSy Uid some inoffensive ; animals which destroy them ; boasted pretensions 
of duMnoiug serpents ; have docility ; Egyptians paid adoration to a serpent, 
mid inhabitants of the western cpast of Africa retain the same veneration ; all 
amphibious J their motion in swimming ; excrements of some kept as a perl^ime 
. in India ; the Esculapian serpent ; httle serpent at the Ca))e of Good Hope, 
and north of the river Senegal ; the prince of serpents a native of Japan, the 
greatest fiivourite of savages, and has not its equal for beauty ; seat of poison 
in venomous serpents ; instrument by which the wound is made ; those desti- 
. tute of iangs are harmless ; various appearances the venom produces ; may be 
taken inwardly without sensible effects or pr^udice to the constkution; 
instance of it; of the force of serpents* poison, by Ray; no animals bear 
abstinence so long ; their powera of digestion but feeble ; then* prfticipal food 
bU'ds, moles, toads, lizards ; little serpents live for several years iu glasses, 
never eat at all, nor stain the glass with excrements. 

Serval, t^ native of Malabar, resembling the panther in its spots, i. 442 

Setter, a dog of the generous kind, ii. 9 

Severn, lamprey of this river the most delicate of all fish, iii. 47 

Shagreen made of the skin of the wild ass, i. 325. The skin of the shark, by great 
labour, polished into the substance called shagreen, iii. 38 

Shammoy, a kind of goat, in the mountainous parts of Germany, &c. ; its 
description ; keep in flocks from four to a hundred ; time of coupling ; live 
twenty or thirty years ; their flesh good to eat ; the suet ten or twelve pounds ; 
this animal has a feeble bleat, to call its young ; iu case of danger its hissing 
noise is heard at a great distance ; by smell, discovers a man at half a league; 
feeds upon the best herbage, and delicate parts of plants and aromatic b^bs ; 
admired for the beauty of its eyes ; not found in summer, except in caverns of 
rockfy amidst fi:agments of ice, or under shades of spreading trees ; in winter, 
it sleeps in the thicker forests, and foeds upon shrubs and buds of pine-trees, 
a.1^ scratches up the snow for herbage ; manner of hunting it ; dogs useless in 
the chase ; skin of the shammoy, when tanned, liked for softness and warmth ; 
the leather now called shammoy, made from the tame goat, sheep, and deer: 
medicinal virtues said to reside in the blood, fat, gall, and the concretion founa 
ii^ t^e stomach, and called the German bezoar, i. 363 

Shank, the Red, and the Green Shank, varieties of the crane kind ; their dimen- 
sions, ii. 376 

Shark, description of the grei^t white shark ; the mouth enormously wide ; capa- 
ble of i^waUowing a nyin ; ^reat number of teeth, iii. 35, &c. No fisli swims 
so fast ; outstrips tlii^ swifjLebL ships ; obliged to turn on one side (not on the 
^k) t^ 8^e the prey y iostances of frightful rapacity in this 6sh ; its enmity 
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to man ; many negroes are seized and devoured by them ; loves tlie black 
meii*s flesh better than the white ; usual method of sailors to take them ; no 
animal harder to kill ; wheu cut in pieces, the muscles preserve motion, and 
vibrate when separated from the body ; how killed by the African neg^roes ; 
the remora, or sucking-fish, sticks to it j for what purpose ; for resemblance 
to the whale ranked amou^ cetaceous fishes ; brin^ forth living young ; Ron- 
deletins says the female of the Uue shark lets her brood, when in danger, swim 
down her throat, and shelter in her belly ; in Mr. Poinant's opinion, the female 
larger than tlie male. 
Sheat-fish, the silurus, of the prickly finned abdoBiiaal, kind : its description, 

in. 63 
Sheep, their eyes of a water-colour, i. 208. The author saw one that would eat 
flesh, 306. Proper care taken of the animal produces favourable alterations 
in the fleeces, 907. In the domestie state, stupid, defefnceless, and inoffensive ; 
made so by human ai*t alone; its description j those living upon fertile 
pasture, growing fat, becoUie feeble; those without horns more dull, and 
heavy; those with lotigest and finest fleeces most subject to disorders ; the 
goat, resembling them, much their superior ; they propagate together, as of 
one family^ distinguished from deer; these annually bedding the horns, 
while the permanence in th^" farmer draws an exact line between their kinds j 
' do not appear to have been bred in early times in Britain ; no country pro- 
duces such sheep as England, larger fleeces, or better for clothing ; sbeep 
without horns the best sort, and why ; in its nobler state in the Afiican deser^ 
or the extensive plains of Siberia ; in the savage state ; the woolly sheep is 
only in Europe, and in the temperate provinces of Asia ; transported into 
warmer countries, loses the wool and fertility, and the flesh its flavour; subsists 
in cold countries, but not a natural inhabitant of them ; the lcekm4 sheep 
have foiir, and sometimes eight horns ; its wool inferior to the common sheep; 
with broad tails, that weigh from twenty to thirty pounds, and sometimes 
supported ; those called Hrepncheros, a native of the Archipelago ; Guinea- 
eheep described, 351. They eat three hundred and eighty-seven plants, and 
reject a hundred and forty-one, 409. Have eight teeth in the lower jaw ; are 
shed and replaced at difl^erent periods ; some breeds in England never change 
teeth, and are supposed old a year or two before the rest, 3d4. Bring forth 
one or two at a time, sometimes three or four ; the third lamb supposed the 
.best ; bear their young five months, ib. The intestines thirty tines the length 
of their body, 423. In Syria and Persia, remarkable for fine gfoes, leBg^,and 
softness of hair, 424. See Mot^fion, 
Sheldrake, n variety of the pond-duck supposed a native of England, ii. 416 
Shells (fossil) found in all places near to and distant from the sea, upon the 
surface of the earth, on the tops of mountains, or at different depths, digging 
for marble, chalk, or other terrestrial matters, so compact as to preseiTe these 
shells from decay, i. 7. Long considered as mere productions of the earth, 
never inhabited by fish ; some have not their fellows in the oeean ; but all 
have the properties of animal, nol of mineral nature their weight the same 
with those upon shoi*e, answers all chemical trials as sea^^hells do, and have 
the same effect in medicinal uses ; various kinds found a hundred miles from 
the sea ; a continned b^ of oyster-shells found on five or six acres of ffround 
near Reading, in Berkshire; shells found petrified in all the Alpine rocks, in 
the Pyrenees ; on the hills of France, England, and Flanders ; a floor, or 
pavement, of petrified shells found in Kent ; shells always remaining in the 
deep ; easier to believe fiissil shells bred in fresh Water, thAu that the sea fiir a 
time covered the tops of high mountains; petrified sheila fonad in one of the 
pyramids of Egypt, 30. Volumes upon the subject of shells contribute little 
to the history of shelUfish ; an idea of the foroiation of sea. shells and garden- 
shells ; way of accounting for diffiereBt colouring in sheHs; hint about the 
operation of nature in colouring sheik ; they assume evei^y eokror but blue ; 
the animal not solely the agent in giving beauty and colouring to it ; etatrs" 
shelly or odmiraLshelli not more precious for their scarceucfas thsni- pcarki for 
their beauty; cottectwas of shells have thtir use; naturtfHy cUtted by 
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Aristotle ; places where shells are fo«nd, and substances of which' they ar<^ 
cbmposed j supposition that all earths, fermenting with vinegar, are composed 
of shells, crumbled down to one mass ; what shells most valuable ; sea-shells 
exceed land or fossil shells in beauty ; some living land shells not inferior in 
beauty to fresh*water shells, iii. 102. Great vai'iety of fossil or extraneous 
shells ; different states of preservation ; every shell the spoil of some animal, 
no matter how parted from the sea ; Swammerdam^s attention to testaceous 
animals almost beyond credibility, 109 , 
Shells, of the sea, scarce one met with entire and sound, and why ; of all sea. 
shells the nautilus the thinnest and most easily pierced, iii. 116. AH Jbivalved 
shells furnish pearls, their iusides resemble and afford mother-of. pearl, 123. 
Some pierced by worms argue them food for su^h animals, 107 
Shells, animal, of the armadilla or tatou, one of the most striking curiosities in 

natural history, ii. 112. Turtle-shells of an amazing magnitude, 99 
Shepherd^s dog, considered as the primitive stock from whence all the varieties of 

the dog are derived, ii. 5 ' 

Shores, of all those in the world, not one so high as that of the west of St. Kilda, 
six hundred fathom perpendicular above tl^ surface of the sea, i. 117. Some 
on which the sea has made temporary depredations, 120 
Short-heads, name given by sailors to the young of the whale, whilst at the 

breast, iii. 20 
Shoveler, species of the crane kind ; its food ; inhabitants of the Cape of Good 
. Hope respect it as the ancient Egyptians did their bird ibis ; its nest and 

eggs, ii. 170 
Shoulders, high in sickly persons ; people dying, are seen with their shoulders 
drawn up in a surprising manner; women with child usually seen high- 
shouklereid, i. 216. In women, naiTower than in men, 217 
Showers, dreadful shower of hail in 1510, its description, i. 160. Of stones, 
Ushes, and ivy-berries, raised into the air by tempests in one country, and 
falling at a distance like rain, to astonish another, 166 
Shrew-mouse described, ii. 93 
Siberia, enormous tusks found lodged in the sandy banks of the rivers in this 

waste country, ii. 176 
Sighs, in what manner produced ; when invigorated produce sobbing, i. 211 
Sight, of old men, indistinct for bodies close to them, but more precise for 
objects at a distance, and why, i. 238. Of birds exceeds that of other 
animals ; a kite, from an imperceptible height, sees its prey, and darts on it 
with unerring aim, iii. 212. Of birds that prey by day, astonishingly quick, 
and in such as ravage by night, so fitted as to discern objects with pre 
cision, 240 
Signs of .death, uncertainty of them ought to make every one cautious of a pre- 
mature interment, i. 259 
Silk manufactures established in Europe, in the beginning of the twelfth cen- 
tury, by Roger of Sicily, iii. 268 
Silks, brought to Jamaica, and there exposed to the air, rot while they preserve 
their colour, but kept from air retain their strength and gloss, i. 134. Anciently 
so scarce in Rome as to be sold for their weight in gold ; considered such a 
luxurious refinement in dress, that infamy was attaclied to wearing stuffs in 
which it made but half the composition, iii. 267 
Silk-worm, its real history unknown among the Romans to the time of Justinian, 
^ supposed only brought into Europe in the twelfth century ; two methods of 
breeding them ; Pausania^s description of this worm ; changes of its skin 
in three weeks or a month ; gummy fluid forming the threads ; preparations 
made before spinning the web ; the cone or ball of silk described ; efforts to 
burst the cone; free from confinement it neither flies nor eats, the male seeks 
the female, impregnates her in an uninterrupted union of four days, then dies 
upon separation, she survives till she has laid her eggs, which are hatched into 
worms the ensuing spriug ; few of these animals suffered to come to a state of 
^ maturity, and why ; the most serviceable of all such creatures, iii. 268 
Silurus, the sheat-fish, of the prickly-finned abdominal kind, its description, iii. 63 
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Sinews of the rem-deer, the stronger kind of fewing^ thread, i. 405 
lliogley name of the tail of the stag, i. 384 

Siskin, singing-bird of the sparrow kind, ii. 335. Time of itsmirratioo, ib. 
Size of men raries considerably ; the human body often differs from itself; the 
same person taller when he rises in the morning, than going to bed at nighty 
sometimes the difference is an inch; this first perceived in £nglaud by a 
recruiting officer; in what manner; the cause of it ; meaaie tall from five 
feet eight inches- to six feet high ; middle size from (kve feet five to five feet 
eight, i. 218. Maximtn^the emperor, above nine feet in height, 222. Approach^ 
ing towards the north pole, the natives diminish proportionably, growing less 
and less in higher latitudes, 262. Cause of their difference ; an ox, on the 
fertile plains of India, grows four times as large as the lesser animal of the same 
kind in the Alps, 270. Of men in all ages, nearly the same as at presf nl ; 
many corroborating proofs of this, 281 
Skate or Ray.fish described, iii. 39 

Skeleton of the bat in soipe measure resembles that of man, ii. 115. Some lately 
discovered of enoiTuous size, five or six feet beneath the surface, on the banks 
of the Ohio, not far from the river Miume, in America, 176 
Skin, the only part of the body that age does not harden; whence its 
wrinkles proceed, i. 254. Of the bUck fox most esteemed, a single skin 
selling for forty or fifty crowns ; the hair is so disposed, lliat it is impossible to 
tell which way the grain lies, ii. 27. Most valuable part of the nuurtin^s skin ; 
twelve thousand of these annually imported into £nglHnd from Hudson^s Bay, 
and thirty thousand from Canada ; most worth when taken in the beginning of 
winter ; of all, that of the sable most coveted, and held in highest esteem ; a 
single skin four inches broad, is often sold for ten or fifteen pounds ; the fur 
surpassing all other in having no grain ; whatever way rubbed, is equally 
smooth and unresisting ; a certain number of these furnished every year by 
condemned exiles, and Russian soldiers, sent into Siberia to kill the animal, 43. 
Of the elephant, not covered with hair; that part covering the head resembles 
the bark of an old tree more than the skin of an animal, 169. Of the rhinoceros, 
so thick as to turn the edge of a'scimitar, and resist n musket-ball ; is naked, rough, 
knotty and lying upon the body in folds, after a very peculiar manner, 177. 
Of the civet, so strongly scent%d, a person shut up with one in a close room 
cannot support the perfume, 52 
Shink, an animal, called one of the polecats of America; the author thinks it 

Catesby's Virginia polecat ; its description, ii. 47 
Skull-fish, name of the whale above two years old, iii. 20 ^ 

Sleep, with some lower animals, takes up the greatest part of their lives; man 
the only creature requiring sleep from double motives, for the refreshment of 
the mental and of the bodily frame ; want of it produves madness ; procured 
to man with >nore difficulty than to other animals ; ia what manner sleep 
fetters us for hours together, according to Rohault ; care ;'equired to regulate 
its quantity, and why; bodily labour demands a less quantity. of it than 
mentfl; the famous Philip Barrettier slept twelve hours in the twenty-four ; 
sleep to some an agreeable period of existence ; questions ti^eated in the 
schools to this purpose ; numberless instances of persons who, asleep, per- 
formed many ordinary duties of their calling, and, with ridiculous industry, 
completed by night what they failed doing by day; remarkable instance 
related in the German Ephemerides, i. 228. See Arlotto, 
Slot, term for the print of the hoof of the stag ; to draw on the slot, a phrase 

among hunters, i. 384 
Sloth, different kinds of Jfhat animal described ; seem the meanest and mott ill- 
formed of all animaff that chew the cud; their food; formed by nature to 
climb; they get up a tree with pain, but, utterly unable to descend, drop 
from the branches to the ground ; move with imperceptible slowness, baithlic 
by the way; strip a tree of its verdure in less than a fortnight, aftenfaxd*; 
devour the bark, and in a short time kill what might prove their support; 
every step taken, send forth a plaintive mehmcholy cry, which, from some 
resemblaoce to the hunuui vwke, excites a displeasing pity ; like btids have 
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but one vent for t>ropa^tion, excrement, and urine; they continue to live 
some time after their nobler paits are wounded, or taken away ; their note, 
according to Kirch^, an ascending aud descending hexacberd, uttered only 
by night ; their look piteous, to move compassion ; accompanied with tears, 
that dissuade injuring so wretched a being *, one fastened by its feet to a pole, 
suspended across two beams, remained forty days without meat, drink, or 
sleep ; an amazing instance of strength in the feet, ii. 201 
Slow, name given by some to the blind-worm, iii. 192 

Smelling, the sense in which man b most inferior to other animals ; it never 
offends them ; stronger in nations abstaining fix>m animal food than 
in Europeans; Bramins of India have a power of smelling, equal to what is 
in other creatures ; cats smell water they drink, to us quite inodorous ; in a 
state of nature useful, not in our situation ; gives often false intelligence ; natives 
of different countries, or di^erent natives of the same, differ widely in that 
sense; instances of it; mixtures of bodies void of odour produce 
powerful smells; mixtures of bodies separately disagreeable, give 
pleasant aromatic smells; a slight cold blunts all smelling; incurable 
aversions to smells formerly agreeable, retained from disorders; smallest 
changes in man make great alterations in this sense ; antipathies to animals 
who»e presence is perceived by the smell, i. 247. Delicacy of smelling in 
birds instanced in ducks, ii. 213 
Staoile, Fielding asserts, a person with a Steady glavering smile never failed to 

prove himself a rogue, i. 212 
Soaily^hell of the garden-snail, in whaf manner formed, iii. 212 
-Snail '(garden), is surprisingly fitted for the life it is to live ; organs of life it 
possesses in common with animals; and what peculiar to itself; every snail 
at once male and female, and while it impregnates another, is impregnated in 
turn ; coupling of these animals ; hide their eggs in great nnmbors in the 
earth, with great solicitude and industry ; the growth of them ; possessed 
of the power of mending the shell, and, come to full growth, cannot make a 
new one ; Swammerdam*s experiment to this purpose ; their food ; salt 
destroys them ; so does soot ; a tortoise in a garden banishes them most 
effectually ; continue in a torpid state during the severity of winter ; so great 
their multiplication in some years, that gardeners imagine they burst from the 
earth ; wet seasons favourable to their production ; sea snail, fresluwater snail, 
a.nd land snail ; common garden-snail compared with the fresh-water snail, 
and sea-snail ; fresh water snails viviparous ; bring forth young alive, with 
shells upon their backs; experiment made by Swammerdam to this purpose ; 
at all times of the year, fresh-water snails opened, are pregnant with eggs, or 
with living snails, or with both together; sea snails found viviparous, others 
lay eggs; manner in which the sea snails impregnate each other; different 
orifices or verges of snails ; the differences between land and sea snails ; of 
the trochus kind, have no mouth ; their trunk ; are among snails, as the tiger, 
the eagle, or the shark, among beasts, birds, and fishes ; food of all sea snails 
lies at the bottom ; of sea snails, that most frequently swimming u pon the 
surface, whose shell is thinnest, and most easily pierced, is the nautilus ; its 
descirption ; nothing seemingly more Jmpossible, yet is more certain, than the 
nautilus sometimes quitting its shell, and returning to it again ; peculiarity by 
which the nautilus is most distinguished, iii. 109 
Snake continues for several months tother subsisting upon a single meal, i. 2264 
Snakes destroy mice, ii. 90, The only animal in the forest adventuring to 
oppose the monkey ; larger snakes often winding up trees where they reside, 
and happening to surprise them sleeping, swallow them whole, before they 
have time to make defence, 151. See Serpents, 
Snake (black), its description, and food ; are oviparous, iii. 191 
Snipe, a water bird of passage ; its description, ii. 376 

Snow, inhabitants of places where fields are continually white with snow, 
generally become blind before the usual course of nature, i. 7. Its melting 
produces a constant breeze, 148 
Snow-slips dreaded by travellers; a family in Grcrmaoy lived -for a fortnight 
beneatb-one of these, i. 69 
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Sobbing is a sigh still nitire invigorated, i. 211 

Snft-fiuaed fishes, their description, iU. 64 

Soland-goose belongs to the northern islands; in greatest number on the Bass 
islands, and subsists entirety upon fish, ii. 394. See Cfatmet. 

Soklier-crab, like a Kibster, without a shell ; a native of the West India islands ; 
description, and descent from the mountains, iii. 90 

Sonorous bodies ; those who make the tone of such bodies to depend upon 
the number only and not the force of its vibrations, mistake- an effect fdr a 
cause, i. 241 

Sore, name the hunters give the buck the fourth year, i. 390 

Sorel, the hnnters* name for the biick the third year, i. 390 

Sound, conveyed by air, is lost tn vacttOf i. 143- Sounding bodies of two kinds ; 
unelastic returning a single sound, and elastic rendering a succession of sounds ^ 
undulations in elastic bodies taken by the ear as one continued sound, while, 
in reality, they make many, 240. Those whose differences can most easily be 
obtainec^ are most agreeable, 241. Those musical most pleasing, which are 
most unexpected, 242. Laws of the reflection of sound not so well under- 
stood as those of light, 244. Persons of a bad ear often deceived as to the 
aide whence sound comes ; trumpets made to increase sounds, ib. 

Spalaozani, his experiments concerning the power of reproduction of animals, 
iii. 316 

Spaniels, land and water, the offspring of the beagle, transported into Spain or 
Barbary, so altered, and coverted there ; a dog of the generous kind, ii. 9 

Spanish flies described ; their use in medicine, and as blisters. See Cantharis, 
iii. 305 

Sparrows, (bouse- sparrow) ; various birds of the sparrow kind; their fcod^ 
songsters of this class ; their migration, ii. 334. A male and its mate, that 
hav€ young, destroy above three thousand caterpillars in a week, iii. 265 

Sparrow-hawk, one of the baser race of hawks, ii. 256. Taught to fly at game, 
but little obtained froai its efforts; lately asserted, upon respectable 
authority, the boldest of all for the pleasures of the chase, 261 

Spanis, the sea-bream, its description, iii. 62 

Spawn, different seasons for fish to deposit their spawn, iii. 12 

Spawning, peculiar preparation of the lamprey for spawning, iii. 4S 

Spears, the horns of the stag the third year, i. 384 

Spermaceti, the oil of the cachalot easily convevted into that concrete; eflicacy 
of spermaceti in medicine very small ; candles made of it substituted for 
wax, and sold cheaper, iii. 28 

Spemotaceti whale, the CuchaMt described, iii. 27 

Spiders, in South America and Africa, as large as sparrows, i. 177. The spider, 
for seveeal months together, subsists upon a single meal, 224. Chief of our 
native spiders not venomous ; their description, and babitufies ; the Martinico 
spider's body as large as a hen*s egf[ ; maimer of making their webs ; Lister 
him distinguished the scxea of this animal ; their coupling ; their nnmber of 
eggs ; their bag to deposit their eggs ; tboii* pcurentai care ; enemies to each 
other; expeiDnent made by M. Reaumur to tura their labours to the 
advantage of. man ; gloves made firom theii- wehfi ; fomd it impracticable to 
rear them, iii. 201 

Spiders (water), inhabit the bottons, yet never wet, bat enelosecl in a babble of 
air, surrounding inem oo all sides, iii. 207 

Spinal marrow and the bmiiH theiirst parts seca begun^in the embryo, i. 233. 

Spinous class (^ fishes ahready extended to four humhred sorts, iii. 50. Gou^n's 
system and arrangement of the varbns sc»rts of spinous fishes, ib. Their 
general leading marks and difference ^om othem; of those which live in the 
ocean, the dorado the most Toracions, 66 
Spirits of wine flame with a candle, not with a spark, i. 37 

Sponges, opinionof Count Marsigli about them ; that of Rumph and Jnssieu 
set in a clearer light by Mr. Ellis, iii. 324 

Spoonbill, descriptions •f tiw fiaropaMi and American spoonbill ; its manner 
of lilii^ ii. 369 
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Spouts (of water) at sea, common in the tropical seas, and sometimes in o«r own; 
description of one in the Mediterranean, by Toumefort ; solutions offered for 
this phenomenon ; broken by guns firing bars of iron at them, which striking 
them, the watei' falls from them with a dreadful noise, and no farther mischief; 
those called typhons, sometimes seen at land, differ from those at sea des- 
cribed by mariners ; description of that observed at Hatfield in Yorkshire, in 
1687. Land-spouts sometimes drop in a column of water at once upon the 
earth* and produce an inundation ; they appear in the calmest weather at sea; 
facts still wanting to form a rational theory of them, i. 166 

Springs (of water), experience alone can determine the useful or noxious qualities 
of every spring, i. 74. One mentioned by Derham, which he nerer perceived 
to be diminished in the greatest drought, when all poods in the country were 
dry for several months, 86 « 

Squash, a stinkard of the weasel kind, called a polecat of America ; its descrip- 
tion ; is said to eat only the brains of poultry ; its scent strong enough to 
reach half a mile round; near hand, almost stifling; a drop of the fetid 
discharge falling into the eye, might blind it for ever; dogs abate their ardour 
when they meet the fetid discharge, turn, and leave the squash master of the 
field, never to be led on again ; cows and oxen strongly affected by the stench, 
and provisions spoiled by it ; with planters and native Americans, kept tame 
about their houses ; seldom emitting disagreeable scents, except when 
iigured or frightened ; natives eat the flesh, taking care to ^clear it of the 
offensive glands, ii. 47 

Squinting, many instance of squinting communicated by a fitther to his offisprhig, 
i. 270 

Squirrel,, the tails are extremely long, beautiful, and bushy, and serve them for 
, several purposes ; particularly in vast leaps of one hundred yards taken from 
tree to tree ; when the animal eats, or dr^es itself, it sits erect, like the haie 
or rabbit, making use of its fore feet as hands ; the kind has as many varieties 
-as any wild animal ; enumeration of some ; its way of moving is by bounds ; 
when tamed, is apt to break away at every opportunity; few animpis so 
tender, or so unfit for a change of al^ode ; some live on the tops of trees, 
others feed on vegetables below, where also they take shelter in storms; 
description of its qualities, food, and mansion ; the nest formed amung large 
branches, where they fork ofi^ into small ; the martin destroys thf? squirrel, 
then takes possession of its mansion, ii. 70 

Squirrels are in heat early in the spring ; very diverting to see the female then 
feigning an escape from the pursuit of two or three males ; tinr>e of gestation ; 
keeps in the midst of the tallest trees, and shuns the habitation of men ; tde 
tree but touched at the bottom, they quit the nest, and fly to another tree, thus 
travelling with ease along the tops of the forest, until quite out of danger ; in 
Lapland, vast numbers remove from one part to another ; method of crossing 
broad rivers, or extensive lakes ; they have a sharp piercing note, and another 
more like the purring of the cat when pleased ; the Laplanders eat their flesh ; 
description of the common sorty and of the grey Virginian kind ; the Bar- 
hary ; Sibemian white ; Carolina black ; Brottilian; little ground Carolinay 
and iVeto Spain squirrel ^'^Jlyvng squirrel more common in America than in 
Europe ; its food, and mansion, ii. 73, &c. 

Stag, first in rank among quadrupeds; its elegant form described ; no obvious 
difference between the internal strur lure of the stag and bull, but to a nice 
observer ; ruminates not so easily as the cow or sheep ; reason why ; manner 
^of knowing its age; differs in size and horns from a fallow«deer; increase in 
beauty and stature in proportion to goodness of pasturcj'enjoyed in security ; 
seldom drinks in winter, and less in spring ; different colours of stags ; how 
how watchfully he examines an enemy's approach ; delighted with the sound 
of the shepherd^s pipe ; of animals natives of this climate, none have such a 
beautiful eye as the stag ; beauty and size of horns mark strength smd vigour; 
time and manner of shedding them ; severe cold retards the shedding ; horns 
increase in thickness and height from the second year of age to the eighth ; 

N shedding his horns, hides himself in solitudes and thickets, and ventures out to 
pasture only by night ; grow differently in stags from sheep or cows ; horns 
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found to partake of the nature of the soil ; a mistake that horns take ccAour of 
the sap of the tree agfainst which they are rubbed ; stag castrated when its 
horns are off, they nevei* grow again ; the same operation performed when 
they are on, they never fall off ; one testicle only tied up, he loses the horn of 
the opposite side; M. Buffon thinks the growth of the horns retarded by 
retrenching the food; horns resembled to a vegetable substance^ grafted upon 
head of the stag ; time of feeling impressions of the rut, or desire of copulation ; 
effects the rut causes ; stag lives about forty years ; voice in the time of rut 
teiTible, and then keeps dogs off intrepidly ; a stag and tiger enclosed in the 
same area, the stag's defence so boM the tiger was obliged to fly ; the stag in 
rut, ventures out to sea from one island to another, and sYims best when 
fattest, i. 376. . The hind, or female, uses all her arts to conceal her young 
from him, the most dangerous of her pursuers ; men of every age and natioa 
made the stag chase a favourite persuit ; stags remaining wild in EngiamJ^ 
called red deer, found on tlie moors bordering Cornwall and Devonshire; 
manner of hunting stag and buck in England; different names given them» 
according to their ages ; terms used by the hunters pursuing the stag ; lihe 
manner of knowing the track of a stag ; and that of a hind ; he changes his 
manner of feeding every month, in what manner ; swims against the stream ; 
the ancient manner of pursuing him ; that of hunting him ; and 'in China ; 
stag of Corsica ; a^lcind called by the ancients ^ra^lopAitf / Germans call it 
hran-deeTf or Inrovm-deer; a beautifiiL stag, thought a native of Sardinia^ 
though perhaps of Africa, or the East Indies ; its description ; Hag rojfal in 
Mexico ; cfCanadOy brought into a state of domestic tamenessy as our sheep, 
goat^ and black cattle, 381, &c. 

Staggard, name of the stag the fourth year, i. 383 

Stare, bird classed with the thrush ; distinction from the rest of its tribe ; its 
residence; its eggs ; it is easily taught to speak ; its food, ii. 337 

Star-iish, general description of the tribe; substance of their bodies almost as 
soft as water ; no way iiyured by swallowing shells almost of a stony hard- 
ness ; float upon the suifoce of the sea, and in the dark sends forth a shining 
light, resembling that of phosphorus; called #ea-ii0#<2e« ; the passage for 
devouring fish serves to eject excrements ; taken and put into spirits of wine 
continue many years entire; but Jeft to influence of air, in four-and-tweoty 
hours melted down into a limpid offensive water; cut in pieces, every part 
survives the operation, becoming a perfect animal, endued with its natural 
rapacity, iii. 317 
^ Starling, time of mig^ion, ii. 221. Often lays eggs in holes deserted by the 
woodpecker, 307. Slender billed bird of the sparrow kind, living «pon 
insects, 333 

Stars (fixed), supposed by philosophers suns resembling that which enUvesB our 
system, i. 3 , 

Stars (falling), meteors, or unctuous vapours raised from the earth, kindled and 
supported in the air, until they fall back extinguished, i. 165 

Statue, middle in men, from five feet five to five feet eight inches, i. 218. 
Ordinary of men, Mr. Derham observes, the same now as at the beginning \ 
many corroborating proofs of this, 280 

Stento, hil opinion about the formation of the incipient animal, i. 18 

Stickleback, the gasterosteus of the prickly-finned thoracic sort ; description of 
this fish, iii. 63. This fish appears in quantities every seventh or eight year in 
the river Wellard, near Spalding ; a man employed by a farmer to tajce them, 
for manuring his grounds, got, for a considerable time» four shillings a day^ 
selling them at a half, penny a bushel, 73 

Stigmata* holes through which caterpilkirs breathe; famous experiment of 
Malpighi to verify this, iii. 253 

Stinkards, name given by our sailors to one or two animals of the weasel kind, 
chiefly found in America, ii 47. And by the savages of Canada to the 
musk-rat, 03 

Stint, smaller and shorter billed water bird of the crane kind, ii. 376 

Stoat, the etmiac^ its description, ii. 36 

JStomacb, nature has contracted the itomachs of the animals of the ^N-est suitable 
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to their precariotif way of liTiof 9 i. 224. Proportioiied to the quality of the 
animars food, or the ease of obtaiuinfif it ; thohe who chew the cud have four 
atomacha ; jret several of those hare but two in Africa, 3^. Namte of the 
four stomachs ; stonachs of caroivorous animals small ^ those of rnminatiufr, 
stronip aad muscular ; of insects, composed of muscular fibres, 335. The camel 
has a fifth stomach, as a reservoir of water for occasional aee, ii 186. Birds 
bare properly tmt one stomach, yet this is different in different kinds, 214. 
That of the cuckoo enormous, reaehes from the breast hone to the vent, 312. 
SeeAnimah, 

St one-chatter, slender billed bird of the sparrow kind, ii. 333. Migprates, 396 

Stones, shower of stones and other matters raised by stortlis in one country, 
carried to another, ftdl suddenly as showers of rain, i. 166. Falling finom the 
atmosphere after the explosion of meteors, 171 

Stork, true difference between it and the crane ; are birds of passage, returning 
into Europe in March ; places for their nests; number of eggs; are a month in 
hatching ; and, their young excluded, they are particularly soKcitoua for their 
safety ; their food in a great measure frogs and serpents ; the Dutch attentive 
to the preservation of the stork; in their republic the bird protected by the 
laws and the prejudices of the people; countries where found ; ancient 
Egyptians' regaiti for this bird carried to adoration ; the ancient ibis supposed 
the same which at present bears the same name ; a bird of the stork kind, 
ali^t the size of the curlew, ii. 359. 

Storms foretold by the barometer, i. 150. Above their region all is calm and 
serene ; rise to the tops of the higiiest mountains ; confirmed by those who 
have been on the Andes, and by the deep snows that crown them, 151. With 
powerful effects, do not show great speed, 152. One most dreadful in Hertford- 
shire in 1697 ; description of it, 160 

Stove, its warmth expeditious for hatchings and efficacious in bringing the animal 
in the egg to perfection, i. 185 

Strabism, an inequality of si|»ht, and j^articular cast of the eye, whence it pro- 
ceeds, i. 238 

Siream of rivers, more rapid in proportion as its channel is diminished,.and why, 

- i. 88. The surface swifter than tlie bottom, and why ; islands, turnings, and 
otiier obstacles, retard the course but inconsiderably, and why, 89 

Strength, a just way of estimating human strength, by presevei-ance and agility 
of motions; not hereditary; progidies of it in Milo, and also in Athanatus; 
estimation of strength in Maximin, the emperor, described; instance 
of it in animals by the bulk of their muscles very fallacious, tirin and raw- 
boned men being generally stronger and more powerful than those seem- 
ingly more muscular ; women much inferior in strength to men ; of man less 
valuable since the invention of gunpowder, of new machines, and the applica- 
tion of the power of animals to the purpose of life ; the comparastve strength 
of a horse measured not by what he can carry, but by what he can draw, i. 222. 
Of the inhabitants round the poles is amazing, 262 

Stromateus, a soft-finned apodal fish, described, iii.64 

Struthophagi, some nations so called fi«om their fondness for the flesh of the 
ostrich ; the method of taking it, ii. 232. 

Stuffs made of hair of animrls about Angora, i. 359. Half composed of silk 
forbid to be worn ft; Home, as a luxurious refinement, iit. 267 

Stunts, name given to whales at the age of two years, 20 

Sturgeon, a cartilaginous fish, of a considerable size, yet flies terrified from the 
smallest fishes ; its description ; countries of Europe this fish visits at different 
seasons ; annually ascends the largest rivers to spawn, and propagates in vast 
numbers, enjoying the vicissitudes of fresh and salt water, then grows to an 
enormous size, almost to rival the whale ; the largest caught in Great Britain 
taken in the Esk, were frequently found weighing four hundred and fifty 
pounds; places where caught in numbers; never by a bait, always in nets; 
their food ; whence the German proverb, He is as moderate a» a sturgeon; 
live ia society among themselves, and Gesner has seen them shoal together at 
the iiotes of a trumpet ; usual time of coniiug up rivers to spawn; at Pilhia 
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the sfMtres formed into districts^ and allotted to eompanies of fisfaermeiiy and 
rented, some for three hundred pounds a-year ; nets in which caught ; in the 
water it is oneof thestrongestfishes, and often breaks through the nets tluit enclote 
it, hut its head one raised above water, its activity ceases; has broke fisher- 
men's legs with a blow of its tail ; two methods of preparing it; that from 
America not so good as from the north of Europe; cayiar made with the 
roe of all kinds of sturgeon ; manner of making it, iii. 49 
Sucking-fish, the remdra, sticks to the shark ; also called the aharVs pilot ; and 

why, iii. 38 
Sucking.fish, the echeneis, a soft-finned thoracis fish, its description, Hi. 64 
Suction, from whence that amazing power in the lamprey arises, iii. 48 
Sugar, the white sort, in the tropical climates, sometimes full of maggots^ 

i. 135 ^ 

Sulphur, with iron filing^, kneaded together into a paste, with water^ growa hot 

and produces a fiame, i. 35 
Sun, mock-suns and other meteors seen in the Alps, i. 63. In the polar 
regions, 164. Reflected npoii opposite clouds, appear like three or four real 
sumt in the firmament ; real sun always readily known by superior brightness ; 
the rainbow also difi^eient in those countries, 165. Its warmth eiBcacious in- 
bringing the animal in the efi^ to perfection, 185. Not easy to conceive how 
it whitens wax and linen, and darkens the human complexion, 269 
Sun-fish, an anomalous cartilaginous fish, like a bulky head, its description, iii. 54 * 
Surf (of the sen) name the marinei*s give the rising waves breaking against the 

shore, i. 118 
Surinam rat, the phalanger, a small monkey, described, ii^ 162 
Surinam toad, the pipal, a hideous toad, its description, iii. 145 
Surmalot, with M. Bufibn, the great rat, a hateful rapacious ci*eature, described, 

ii. 87 
Surmulet, the mnllns, a spinous fish, its description, iii. 62 
Swallows, time of their migrations; departui*e of some, and retreat of others into 
old walls, from the inclemencies of winter, wrap the migrations of birds in 
great obscurity, ii. 223. Experiment of M. Bufibn to' this purpose, ib. With 
us birds of passage ; breed in Upper Egypt and the Island of Java, and never 
disappear, 335. Houte-swaUow ; characteristics of the swallow tribe ; their 
food ; have the greatest swiftness and agility ; at the end of September they 
depart, some feeble wretched families, compelled to stay, perish the first cold 
weather ; those migrating first seen in Africd, in the beginning of October, 
having performed their journey in seven days ; sometimes seen, interrupted by 
contrary winds, wavering in their course at sea, and lighting upon the ships in 
their passage ; a doubt whether all swallows thus migrate, or some other of this 
species, externally alike, and internally different, be difiRerently affected by 
the approach of winter ; olmervations made to this purpose by Reaunrar, Friscby 
and Klein; indicate approaching change of weather; their nests, and those 
they build on the coasts of China and Coi'omandel ; Chinese pluck them from 
rocks, and send great numbers into the East Indies for sale ; ghittons esteem 
them great delicacies dissolved in chicken or mutton broth ^ the number ef 
their eggs, 346, &c. 
Swan, a stately web-footed water fowl; though an indifi*erent figure uponlaad, 
is beautiful in the water ; doubt whether the tame kind be in a 8ta(# of nature ; 
none found in Europe ; the wild swan, though strongly resembling it in .colour 
and foraty yet another bird; differences between wild and tame swans; consi- 
dered a high delicacy among the ancients ; the tame most silent, the wild has 
a loud and disagreeable note ; from thence called the hooper ; accounts 
■ufBcient to suspend an opinion of its musical abilities; their food, nest, and 
number of e^^ ; a blow with the pinion breaks a man^s leg ot arm ; two 
months hatching,' and a year growincr to proper size; longest in the shell of 
any bird ; said to live three bundled years ; by an Act of Edward IV. the ton 
of the King was allowed to keep a swan, and no others, unless possessed of 
five marks a year; punishment for taking their eggs was, imprisomneot for a 



44B INDEX. 

. jear aad a day, and fiiie at the kind*8 will ; placet which abound with theoi 

fi.410 
Swarms (ofa bee-hire,) several swarms in the year, the first always the best and 

most numerous, iii. 281 
Sweetmeats, in tropical climates, exposed by day in the sun, to prevent Utar 

putrefying by the night air, i. 135 
Swift, a bird of the swallow kind ; peculiar position of the toes, i. 346 
Sword-fish, the xiphias, its description, iii. 61. Its terrible encounters with the 

whale described, 21 
Syagushes, carnivorous animals, like the jackall and wolf; hunt in packs and 

encourage each other by their cries, i. 104. Its description, 445 
Symmetry and praportion of the human body, i. 206 
Sympathetic affection of yawning, i.211 

Synovia, a lubricating liquor in the joints, so called by anatomists, i. 218 
System, in what manner the harmony of our planetary system ifk preserved, i.2. 

Very useful in natural histofy ; books containing them useful to be consulted^ 

but unnecessary to be read ; that of Linnseus deserves the preference ; faults 

of systematic writers in natural hbtory, 292. What has given bu-th to the 

variety of systems in natural history, 298 



Tadpole^ the larva of the frog, iii, 134 

Tsjacu, the peccary, an animal of the hog kind, peculiar fi)n a lump upon its 
back, with glands discharging a musky substance, i. 412 

Talapoin, eighth division <h monkeys of the ancient continent; its description, 
ii.l57 

Talons, in what manner produced in animals, i. 215 

Tamaim, a monkey of the second sort of the sagoin kind j description, ii. 158 

Tamandua, an ant-bear, larger and smaller, live upon ants ; their de8cription> 
' ii. 197 

Tamis-bird, one of the names of thcGuinea-hen^ described, ii.285 

Tanrec, of the hedgehog kind, different enough to constitute another species ; 
covei-ed with prickles, though mixed with hair ; does not defend ifself by rolling 
up in a ball ; only found in the East Indies^ ; sleeps sevci-al months, and loves 
to be near water ; in the torpid state its hair falls off j Indians consider its 
flesh a delicacy, ii. 104 

Tapeti. See /2a66»Y (Brasilian,) ii. 83 

Tapir, the largest animal of America, no way comparable in size to the elephant 
of Africa, i. 308. Considered as (he hippopotamus of the New Continent ; its 
description ; resides in the water ; its food ; its flseh thought a delicacy, ii. 195 

Tarantula, the bite of this animal, and its cure by music, all a deception ; 
instance of it ; native of Apulia in Italy ; description ; its bite not attended 
with dangerous symptoms ; fables of its vu'ulence, iii. 207 ^^ 

Tariguagua, ruggedness of road fiom it up to the Andes, not easily described, 
i. 64 

Tarsier, a monkey, last of the class of the opossum kind j its description ; why 
so called, ii. 163 

Tartars, tb^ religion consists in part in managing their whiskers ; they waged a 
bloody war with the Persians as infidels, not giving their whiskers the orthodox 
cut, i. 213. The Ostiac, a race travelled down from the North, and originally 
sprung from minute savages, 263. Samoeid, first distinctrace of men round 
the pole, described, 260 

Tartary in general, comprehends great part of Asia j description of natives and 
manners, i. 263 

Taste, to determine somewhat upon the nature of tastes, bodies to be tasted must 
be moistened, or dissolved by saliva, to produce a sensation ; the tongue and 
body to be tasted being dry, no taste ensues ; tastes rendered agreeable by 
habit ', relish of tastes stronger in children than in persons advanced in^ life ; 
highest epicure has the most depraved taste, i. 248 
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TatQn or mrm^dUlOy a qaadrnped . of the New Ck>AliiieQta€Ove^ with s^eltfy 

ii. ill. Be^Jmuumt, 
T«)t,ou-apar8> firat of the ki^dp o^ ajrmadfllak ; (he MfiffQvd the.taj^ov of Ray^, or the 

^icoubert of M. B^ifibo^ the third, the U^tuetie;. their diiveirsUies dei^ibed, 

M. 114 
Teal, smallett Inrd of die duck kioyd, difl^tiogoishedy ii. 4l6 
TentS} great vfiriety of them in apiraals ; their 6rKp aod hfyv p1acfecl> i. tlb 
Teeth of animals, various ^ how formed in man, i;. 315. Of t|;ie elephaiit;^ shed 

like horos of daeB, or obtained after death, noi y^t known ^ natiVeiB of . 

4irica find them io their forests^ ii. ,176. Of thc^,q9fwh^ surpftsnes ivory ; 

aacnbed to a different apiual ; curiosity, a^d the 4f?V? of sca^ c^ thin^, inade 

tlyem very valuable a century 900^ iU. ^fi^ The w)ii^ s^af^ ^ ^id to nave 

one hundred and forty-four teeth, 25 
Te|^ what the hunters call the doe the Sj^iv^ yeiayr, I ^0 . 
T^aguacii, tock^y, and cordyle, «\Q of ^e liza^nd Jcind, ([Vadually fet^i M lip the 
• chaem betwween the crocodile and the Africaip iguana, iii. 1^1 ' . , 

Tempests, loudest fonped by united cpntrJil^iAtioipis of minerals, ve^etahleSk and 

awmal% increasing the streams of air ^bseting roua^ j^^. glob^ i. 145. F'r^.^uent 

under the tropics, and a space beyond theip $ tempca^ts of sfii^dy deserts raised 

in one country, and deposited on another, 152. In Arabia and A/rica, 

described,, 155 
Tindrac, an animal less than a mole, different from the hedgehog, and a ^^ereot 

species 3 description ; grunt like hPffs, aii4 love to be pear water ; they vfofr 

liply in numbers; sleep several mouthy; its 6esl^ fi gre»t dt^icacy w^^fa'tj^e 
. Indians, ii. 104 

Tercel, name falconers give the fuale biF^ of prey, and why, ijr 341 ^ . 

Terrier, a small kind ofhquod» ii. 8 , ' .' 

T'euthys, a prickly-finned abdopiinfl^l 6sl^ j description of it, ^i. 6^ ^ 
Testaceous substances, in variety on . the tojfk of mo^intf ii^, and ip, the l^rt of 

marble i. 7 
Thales, the philpsophery h^d all things to be ^^de of water, i. 73 
Thames water, and that qt the Indus, roost ti^t and wholesome, i. 74 
Tl^pries of the earth; iho^ of the mo^t celebrated aut^rs» i> 9 
'pieory of evaporation, for the formation of, dktuds; other theories 'upom t^at 

sulqect, i. 157. Beautiful theory of syinpathy, of Father Inalbrai^^fi^, upon 

monstrous productions. 273 "^ . 

Thermometer, measures befit and cold by a Qxed sti^nd^rd ', description, i. 77 
Tboi-acic fi^h, that w^ich has the ventral Ans <)iqectly ^Qder the pectomt fins, 

iii. 60 
"jrVciat of the gre^ Greenlan) wh^le is so namv> that any anfmal \v^ than p 

herring could not enter, iii. 21. But that or the cachalot cai| i^ith. greal ease 

sif allow an ox, ^7. Th^ of the shark most amaziug, 35 
Thropb, a sl^fr bird of tjbe sparrow kind, ii. 334. Its disti^^^^'' ^^ ^^^ 

the kind ; its song very fine ; th^ largest of t|ie tribe with a musital vpfite ; 

its food, 336 
Thumb-footed shell-fish, testaceous, described, iii. 128 
Thunder, UUoa bef^rd it rolling beneath hijpn, when ^pon t|ie Andes, i. <^. Itff 

«lond alwayp moves against the Vio^ 1^1. 4 SQupd produced by (Xie <W^ 

aitioB of two iclouds, i^nd continued by reverberated echo, 159. Thunder et&rs 

tbs air and kill# wi^ect^ i^x^piis to vegf ^tM^p, ib. 
Thyrokl (cartilfge) ^»nnB • (jimp upon the wiod-piip^ |y ]o^eii| ik)t s^* in 

women, 1.315 . . 

Tides the 9iost obvious motion of the sea ; with Pliny, were influenced ]^ly^ 
the suUf and in a greater degree by the moon ; Kepler first coig^ctmd 
«^^tion the principal cause of them *, the precise manner discovered by 
l^l^wton ; high cides happen at the sane time on opposite sides of the globe, 
where waters are farthest from the m<x>n ; solar and lunar tides ; greatest* in 
tys^pet, least Hi Quedraluresj flow stronigest in narrowest places j MeditjBr- 
sa«^ii, Baltic, aqd JpMc ^, im fm»\^ tides, th^ Gulf of Venice excqrtcd ; 
and why, hi^ » t^^aw?^ pj^^ 9f *«P««Wp !Pf^^ »* 
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tbe river TnduR, ritiog thirty feet ; remarkably hi^h on tlie coast of Malay, fn 
the Straits of Sunda, the Red Sea, the Gulf of St. Lawrenrr, Hloiig the roast of 
China and Japan, at Pinaroa, and in the Gulf 'of Bengal ; those at Tooflohi 
the most remarkable in the world ; one tide, and oue ebb, in twenty-four 
hours ; twice in each month no tide at all ; in the Straits of Majcellan it rises 
twenty feet, flows six hours, and the ebb lasts but two hours, i. 108 

• Tige^ leaps twenty feet at a sprine, i. 303. Often bigger than the lion ; nothhig 
tames it ; perfectly resembles the cat, 432. The royal tyger carries a buffalo 
OTer its shoulder to Us den, 435. Attacks the lion, 420. Taught to defend 
herds, 418. Said to follow the rhinoceros for ita excrements, 433. Other 
tales about it ; ander Augustus, a tiger an extraordinary sight ; the species 
acarce ; opiuion of Tarro, that it was nerer taken alive, 436. Tbe ancients, 
commmended it for beauty among quadrupeds, equal to that of the peacock 
among birds, 432. Supposed to bring (brth four or fiTe at a time ^ expresses 
his resentment as the lion ; the skin esteemed in the East, particularly in 
China, 436. Battle of one tiger and three elephants at Siam de^^ribed, 419. 
Another between a tiger and a crocodile, 438. Tbe red tiger, M. Baffbn*s 
cougar, 436. Common in Guiana, Brasil, Paraguay, and other parts of South 
America ; the flesh superior to mutton, 438. And esteemed by the negroes 
as a dainty, ii. 12 

Tiger-cat, or cat-a-mountain, the ocelot of M. Bnffoo, a beautiful animal, 

i. 44t« 

Tipnla (water), of the second OMer of insecfs ; descripfioo of it: ill. 245 

Tipula, long-legged gnat, description of this insect ; only difference between it 
and the gnat, iiL 309 

Titmouse^ a slender billed bird of the sparrow kind, ii. 839 ^ 

Toad, some bigger than ducks, i. 177. Their flesh eaten as a delicacy on the 
coast of Guinea, ii. 12. Differences between tlie frog and it, as to figure and 
conformation, iii. 131. Their nature, appetites, and food ; coupling ; difllculty 
in twinging forth ; curious particulars relating to this animal 5 one swallowing 
a bee alive, the stomash stung, and the insect vomited up agsdn ; toads not so 
venomous ; accounts of toads taken inwardly ; a harmless, defenceless creature, 
and unvenomous ; torpid in winieri^ retreat then ; diflicuU to be killed ; lives 
for centuries in a rock, or within an oak, without access, nourishment, or air, 
and yet found alive and perfect ; accounts of this ; toads suck cancerous 
breasts and perform a cure ; progress of this operation ; the rubeth, the land- 
toad, alone has the properly of sucking ; doubtful whether they die by internal 
or external application of the cancerous matter; varieties of tbe animal ; 
description of the Surinam toad, called pipal, 138 

Toes, usually four in all animals of the poultry kind, in a species of cock amount 
to five, ii. 272 

Tongtie of tbe rein- deer, a great delicacy, i. 405. The flamingoes mvrfa cele- 
]>rated and larger than that of any bird, ii. 373. Of the great Greenland whale 
fills several hogsheads with blubber, iii. 18 ' 

Tornado, a formidable tempest so called by the Spaniards ; its description and 
dreadful effects, i. 154 

Torpedo, its description ; by an uuaccountablepower, the instant touched, even 
with a stick, when immediately taken out of the sea, it numbs tbe hand and 
arm, or whole body ; the shock resembles an electrical stroke, sudden, tingling, 
and painful ; account by Kempfer of .numbness produced by it ; he believi's 
holding in the breath prevents the violence ; implicit belief of efficacy would 
be painfully undeceived ; this power not exerted upon every occasion ; trials 
by Reaumur to this purpose ; opinions concerning the cause of this strange 
effect ; the fish dead the powe»*'destroyed, then handle*! or eaten with security ; 
the powei* not extended to the (lo&:ree some believe, reaching the fisherman at 
the end of the line, or numbing fishes in the same pond ; ridiculous excess of 
this titimbiiinr (quality iu the hislury of Abyssinia, by Godienus ; Lorenzini, 
from.^xperimeuts, is convinced the power resides in two thfn muscled of the 
.back; several fishes have acquired the name of Tor(»edo, possessed of the 
aame qnality ; Moore^s and Copdamine^s accounts of them, iii. 44 
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Tortoise ranked among^ crustaceous fithet) though supeiior to them all ; 
amphibious, accordiog to Seba, distinguished into two classes, the land- 
< . iorMse aod the iea turtle / differ more in habits than confohaatioo ; descri|i^ 
tion; principal distinctions ; varieties are, trtmk turtle^ loggetheady hawk^- 
bittf and |^rit«ii turtle; the shell never changes, and growing with the body, is' 
formed in pieces ; all generaliy found in warm countries without retiring ; « 
defence against dangerous attacks ; the blood warm and red ; how circulate ; 
• turtle larger, than tortoise ; iveighs from fifty to five hundred pounds ; antients- 
speak of some of an amazing 'size; lives to eighty and a hundred «nd 
. twenty years'; can live without limbs, head, or brain, proved by expernsenti^' 
of Redi ; moves with great weight upon it ; hears distinctly, by means of an 
auditory conduit opening into tkemoutli; sighs when ill situated, and sheds 
tears when distressed ; torpid during winter, sleeping in some cave, and breBith« 
ing imperceptibly ; account of a land tortoise caught in a canal at Amsterdadi ; 
and of n turtle in the Loire in 1729, iii. 91. See Turtle, 
Toucan, a bird of the pie' kind, has a large bill ; the red-beaked described ; - its 
.:food; pepper, voided unconcocted by the toncan, pref^red to that freih 
. gathered; Pozzo bred one tame; its habits and food; has bmis, misn, 
moakeys, and serpents to guard against; scoops out its nest in the hollow of 
■some tree, leaves scarce room to go in and out, and i^ith its- ^reat 'beak 
. guards tint entrance; found only in warm parts of South Americsr Where It is 
valued for its tender and nourishing flesh, and the beauty of its plumage, 
partiularly the breast,, the skin of which the Indians dry and glue: to th^r 
cheeks for beauty, ti. 303 \ 
Touch, those parts of the body most exercised in touching, acquire the greatest 
degree of accuracy; the fingers, by long habit, not from a greater quantity of 
nerves^ become toasters in the art, i. 249 
Trachinus, the weever, a prickly-finned jugular fish ; described, iii. 61 
Trachepterus, the sabre, a prickly-finned thoracic fish ; its description, iii. 63 
TVmck of a stag, manner of knowing it, and that of a hind, i. 384 
Tragelaphns, name of a stag with the ancients ; found in the forests of Germany, 

and called by the natives bran-deer, or the brown deter, i. 387 
Traps (for horses,) used bj^ the Arabians for the wild sort, i. 314. For. wild 
asses, also used in the Archipelago, 325. . For mice, described in variety by 
Gesner, ii. 90 
IVeacle, food for bee8,during winter, when robbed of their honey, iii. 27 •''^' 

Trees (fossil), in the body of solid rocks, and deep under the earth upon which 
they once grew ; conjectures upon this subject, i. 23. Found in quantities at* 
the mouth of the. river Ness in Flanders, at the depth of fifty feet, 121. 
Laying twenty feet deep under ground for many ages, become hard and touglj, 
proofs of alternate overflowings and desertion of the sea, 122. Usually of the ' 
largest kindd in wide uncultivated wildernesses, in the state of rudenature^ 178. 
The. banana and plantain, so immense, as to be inimically inhabited by 
'monkeys, snakes,' and birds of most delightful plumage, ii. 307. Age known 
by tiie number oC their circles, iii. 10 
Trichurus, a prickly-finned apodal fish, of a sword'like form, described, iiL 61 . 
Trigla, the gurnard, of the spinous kind, description of this fish, iii. 63 ' 
TVochnt, thb snaib of that kind have no mouth ; their trunk ; are, among snai(s» 

what; the tiger, eagle, or shark are amoiig beasts, Urds, or fishes, iii; 11& 
Troglodyte (of Bontius), is the ourang^utang, or wild man of the woods, it 139 
Tropical seas, supposed by Linn«us the native spot of man, and- the northern 
climates only pkices of sojourning fpr him; an argument solBcing to prove 
the contrary, i. 271. The climates so hots, dogs in^ process of time lose -the- 
delicacy of their scent entirely, and why, 444 
Trumpeter>acuHotas.birdK)f South America, ii.2M > * •>' ' |" 

Trumpets, increase sounds, in the same manner as the teleicope doear bodiei-; 
■persona hard of hearing find the same advantage in the tnlimpIsA 'mside/lb^ fbb 
purpose, that the short-sighted persons do firom glasses;- were" they farther 
CDlarged they could be used to advantage only m a place of'Mlitude an4 

2F 2 
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itillneMl^ ai tkt mnUititde of sonudtf would- produce Unmilt sdd' con^iiskraf 

Tnikk» (of atiimtlt)i that of tli6 elephmift deacribedi iK M9. Tluliof tktfydat 

. ifiay be deetaod oAe of NArire's mastcr-pieccsy iii. 310 
Tubet (0^ ifl^M)j (irawn aa fine as a bur, stiM pretorve their hdlknr withrn, i. S3 
Xa»9d dacky a variety of the kind, native of EftfVopc^ i^. 416 

?iliiible.dda9, a stronf beetle, I'emarkable for linke aed mann^ij iii; 308 
■nbler^ in the dtviaion of Dr. Gainf| a dog of the firdt claisj or |;eiierotis 
kind, ii. 7. Supposed the lurcher, and descHMi 8 
TttrbiiULted shells, are univalves^ and the firit kibd of ArislotleV drrislso^ ii. 

.106 

Turbitfl^ variety of tanUe pig^eoos; obtained by cross breeds^ ii. 8!I0 

Ttirbotn and. Rays extremely delicate in theilr choice of baits; m piece of 
herring or baddocky twelve hours out of the sea, and used as a bait^ will u6t 
be touched, iii. 42 

Tqrkey (bird df the poultry kind)> its nitive cOubtry dHputed^ ftrgUmeots lor 
|he. Old and New Continent ^ first seen in France in the reign of Francis I. 
and in England in that of Hcliry Vllf . ; its tondemete with us, wh^n ydtfog, 
argues not for our cliaiate ; ia the wild states hatdy aud adawrous S» the 
SBtfwy forests of Canada y alsb larger and more bcautifol tlwa vk the doaiitic 
state ) ike savageb weave the teatners inlu cloaks^ and finhsoti tbeni vi^ fins 
and uiilibrellas ; huntiilg the turkey a principal diversion with tbci% lit #«lh 
cbiefly suppoHiag tbetrfaihilieB; maAnei^ of biifitin|:, ii. 37t 

Turkies, a stupid, vain tribe, quarrelling among tbemseltes) tbi tsnel^s 
antipathy to i^d$ bristles^ and flies to attack it } mknner of inci-easidg tM^ 
animosity for diversion ; weak atid cowardly agaiaM tte weakest animals tHat 
dare fiice them ; the cock pursues what flies from bim^ as lapt^dfliia and 
children, then retmrns to his trtliu, displays hia pltotnage^ audr atmts abovt | iM 
female milder, gentlei^ and particularly fond Of ants' and cate^iUara* efigi i 
lays eighteen or twenty eggs larger than a hen's; the ya aa g vd^ tdaMrat- 
first, maat be carefully attended to; account Of Abfo6 Plache cf a taHnf- 
hen and her brood at the sight of a bird Of prey ; tilrkaes of No^oMfi the 
largest of this kingdom, some weigh thirty poundlb ; in the East Indies ia a 
domestic state^ grow to weigh siAty poudds, ii. 290 

Turkish dog, without hair, ii. 10 

Turnspit, a dog of the motigiel kind^ and the lower (class of Pr. GdhM's 
division, ii. 9 

Turn-stone, a small bird of the cratie kirtdi ii. 376. Liies coMer duaatet in 
^ymiuer, or wildest and moisiest partit in this coiiiiti7 ; is k bird of passatfc, 
379 

Turtle prepares for laying, and deposits her cf^gn in the sand^ wb^^ la twenty 
pix di^s they are hatched by the sun ; lays ^m one hundred ami fifty to tab 
fauodred in a season ; the young from the egg^ with their shfell^ seek thdir ilM 
iintaugbt, and; when the size of quails^ run by institict to ihi sea, igiionMt 
of all danger, iii. 100. Propagated ob shore only; OOikies l^m sea sb 
purpose in coupling season ; female is passive and rel'actUH ; the nakfe ii 
slow, butgraspsso fast, nothing loosens the hold, ib. 

Turtle (article of commerce), tt^ shell put to tilany use* ; oi the IttCnoVw-hOi 
the fioest ; consists of eight flat, add five holloiir plates ; bow mabufiutttmii ; 
the fleshy particularly of the green^turtley prized as a didictey^ and iS Wli«l». 
spme; the greai Mediterranean the largest of ail, mifiit and unsafe to M; M 
shell is unprofitable for use; several Ways of catcbi^g turtles^ iii. 98 

Turtle-dove^ one of the rumioatidg birds^ or with a power of 4iSgoiigivgfMhl lb 
feed its young, i. 335 

Tusks, those of a boar sometimei a foot long> i. 408. Of tie bafayrousnii a Am 
ivory, smoother and whiter !> than the elephant's^ bat net so haM; af 
enormous siae» 417. Of castrated ammaH; scarce apipear wilhottt fife 
lips ; broheai ahate bis fi^cefless and veneryv produckig a^riif the ttWte 
effect as tMthitiou; 410» Of the iimmtBoth^ weigh font faandrM pomMi ; 
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t^tavfofind.nfartbeOhiouH] Hit 

oTaln^r soimri tluLa tbe elqihaot. ii. ITS'. Ottie iWnrtikU onea-aiiieon 
' B ctUceoun Ash, with teeth from aine to fui|rU«ii fMt loaf, ili. »t ' 
TjriiM,p^er, whjie infanta, m> larce or rtronc u dildrea that cofne rinrfv inb 

(be worM, >jid oh;, i. 1^ -« ' .. 

Tnihona, ■ponli M> i-aHcd, Ken at Und, differ in Mvcnl rcjpecU tnm tboN « 



yaUrnn, > pl»rt<*f »bi«h c||i ■!« OtfwMy (<")d, i. 481 

VampyiT, & foragn bat, hsving tbe reputed tiicnity «f dnirii^ btood ftow 

Sinaos filaep; *0)1 tfani dwtrojrinf tlir^ befiire tbef awake, il. J^. ^ 
a*. 
Vaponr of loelBlii* nin^iwt so ao^tQn>a> thoaaofiubilaacei pilhwUdi^iXfi 
an nHulljr ultei), a«^ W WMaic, ciniMlNir, &c. ; (ra^ranca <rf (heir mt(H ; 
waniii^ about tbeai, i. 36. I>is^ig»ged from prater, aiid ,atteanM«lt Mcmdi 
' iDtotbeatauiapbKCijrbeTecoademedtaad (WgoinDr wdjitu ai it niUi,^fii^ 
'- - 'iKilwpc MuUUe to tbe temperature of iUuer*'" "" 
idof wala, last of ipoak^ ktpd ; ' ~ 
Xaidl. Ko to *aal 

Wthit, ii. S3 

VKe^tablei, ,Tege(^le eartb ; tbe hB4 of itt in a" iababilal caugtry must be 
always diminiabiog, aad wby, i6. FUnt, with a round bullnua head, whipb 
when dried becaniea of sniazingelaallcity, ^ows near tbe extremity of tbal 
ri^giaii, ou mauulaius, uhere continual fruil reign?, sa. Like fluids bi^ 
mineral lubetancts, produce aii- in acopiaua manner, 136. Tutqlly unprotectj, 
and exposed to eteryassailani, 175. Those in a dry and sunny aoil, arestrpng 
and vigorous,. Dot Inxuriaol ; and those the joint produet of beat and luoisture, 
are luxuriant and teniler; diliereiit kinds appropriated todiA'erent appetites 9r 
siubbIs, and itby ; birds distribute (lie seeds of regelables where they By, 177. 
Ve^ob lei rover the batlum of msay parts uf thesea, 178- Bui few noxious j 
that life a> much promoted by human industry, as animal life is dimiaiahe^i 
180. The sole food of rumiuatinK animals, 33*. Ao inula feeding on v^e. 
tables moet inoffensive and timorons, ii. 59. Some possessed of motion; 
wb«t constitutes llie diflereace between animal and vegetable life, difficult, if 
not impusuble, to antwer, iii. 311. Not possessed of one power which 
aniioals lia:ve, tlie ai^tual ability, or ankAard atlempl at self-preservation, 312. 
Tbuse called maiioe grow to a monstruue ijie, 3 19 
"Vegetation anticipated ui its progress by bees, iii. 276 
'Velocity, not alone the actuating force of wiuds, bntalso tbe degree of density, 

i.l53 

■VclmlJlMh, • lunety of tbe oomnon duck, a native of ,tiw Enrmwa 

■ domiaioiM, 11.418 ^ 

•VMmoi'bDa^tal* ecoclediB Iwliafftr ike nwialai aa n cc rf all |Bpd» pf leaua, 

1. ma. <!«« AmmI Kith AfM> than oitb other wlm^la coVond irillt hafr. 



•VMtiM^'iti .CDipiiMi; the vatt tem»M>U dttcribed b; Taktla, i..4S. ' 

A^Umt aacMat bfWsta^ Stckkr, i2 
■ynMwtioiM(af.a:baU),.Mwe M be b«»d itbea uDjltr (be recetver «f aft ^irk 

MWts Mt. Tbe tow of a Kiiurwn body nade to dwiid vppn ttve niuiiber 

af vibratiooi, nol tteforce, it anmtake irf ^n cfiect 4>r ■ cause, ;M1 
•Violat^vb, af lbs Carik^ Utaade, nwC.mrtetl fgr sfiaiw, f^eliowy «)f «Mh,jud 

jnagalarUr of maon^a^ili. 16 
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.ah'-pump by Mr. Boylei i. 136. Kept in boxes for six or eight mouths witboutany 
.. food i its progreBsi?e motioiiy iii. 185. The only animal' in Great Britain 
• . whose bite i^ feared ; do not devour their youug ^ their food ; by tbe applica- 
tion of salad-oil thd bite of the viper effectually cured y who first discovered 
tbe remedy; effects of the vipei*V,bite, ib. 

Vision, its eri-ors ; objects represented upside down, and double, i. 233. Tbe 
point without sensation; and want of measure for distance, 235 

Viviparous and oviparous animals, the two classes for generation and produc- 
tion ; all other modes held imaginary and erroneous, i. 186. The blenny, a 
spinous fish, brings forth two or three hundred young at a time, alive, and 
playing around, iii. 1 1 

Uuan, oue of the two kinds of the sloth, an animal about the size of a badger, 
ii.201 

Understanding, comparative progress of it ; greater in infants than in children 
three or four years old, i. 199 

Undulations (in elastic bodies), supposed by the car one continued soand^ though 
in reality many, i. 240 

Unicorn (of the sea), a whale wUh teeth in the upper jaw, its description, iii. 24. 
See Narwhal. 

Univalve shells, first division by Aristotle, as to figure, iii. 107 ^ 

Voice (of birds) much longer for their bulk than animals of other kinds ; some 
set to music by Father KU'cher, ii. 266 

Volcano, considered as a cannon 'of immense size, the mouth near two miles 
in circumference ; opinion of philosophers and ignorant men about it ; the 
real causes ; three very remarkable in Europe, and which, i. 39. Albouras, 
most famous in Asia ; one in the island of Temate ; in the Molucca Islands, 
in Japan, in Java, aad Sumatra, in the Cape de Verde Islands, the Peak of 
Teneriffe; also in America, 43. Marine ones not very frequent, and why, 56 

Vomit, (black), a mortal symptom of the distemper, called chapatonadas in 
America, i. 139 

Uranoscopus, a prickly-finned apodal fish, descriptkm of it, iii. 61 

UrchinA, or echini, a muUivalve shell-fish; manner of exhibiting tbi^ 
extraordinary animal in every light ; its description ; some kinds as good 
eating as the lobster, and its eggs considered as a great delicacy, iii. 127 

Urine (of animals) found efficacious in some disorders, i. 364. Of the lion 
insupportable, 4*29. Of camels, an ingredient in sal ammoniac, ii. 187. Of 
birds, differs from that of other animals, 215 

Urson, or Hudson, of tbe hedgehog kind, a native of Hudson^s Bay; its 
description; sleeps much, and feeds upon the bark of juniper; in winter snow 
serves it as drink, and in summer it laps water like a dog, ii. 107 

Urns and Bison, in fact descendants of one common stock ; and naturalists, 
assigning th^ different classes, have separated what is really united ; the 
wild bull chiefly met with in Lithuania; description of it; geneially taken by 
pit-falls, i. 341. The breed chiefly occupies the cold and temperate zones, 343 

Vulture kind, vultnrc and dog, about Grand Cairo, in Egypt, keep tofether„in a 
sociable friendly manner, and bring up their young in the same nest, ii. 15. 
Its dititinctive marks from other kinds of carnivorous birds; tbe flesh liked and 
dresst'd for eating according to Bellonius, 242. Of Senegal, said to carry off 
children, probably no other than the condor, 249« Seldom attacks living 
animals when supplied with dead, 250. Description of the golden vulture, 25 

Vulture, (bird of prey), next in rank to the eagle, less genei'ous and bold, ii. 251. 
Countries where found ; unknown in England ; flocks of them near Grand 
Cairo, not )>ermitted to be destroyed, as they devour all tbe filth and carrion 
there ; in company with wild dogs, tear and devour togetlier without 
quareiting ; wonderful method of separating the flesh from the bones, and 
Itiaving tiie skin entire ; smell carrion from afar ; follow those that hunt for 
skins alone, and so voraciously fill themselves, as merely to waddle, and to 
want disgorging before they fly away ; are little apprehensive of danger, and 
allow themselves to be approached ; an eagle falling in upon their meals, 
' kfeps them at a distance till he be satiated; an ox I'eturning boma rnkwey 
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lyin^ dowu by the way, becomes tKeir ^r6y, aQcl is deyoured alive ; attempt 
"' ' uxeii ^razfngf, destroy lambs> and feed much upon serpents^ rabbits^ hares,' and 
what g^ame they Can overpower j demolish whole bi'oodsof erocodiles'; lay t^o 
e^gs at u time, and produce but once a-year 3 make nests in iriaccesslMe cliffs, 
and remotest places ; their flesh lean, stringy, nauseous, tasfting and smdlitog 
of cairHou ; the down of their wings makes a pretty kind of fur, commonly 
sold ill the Asiatic markets, 252, &c. 
Yultures (king of,) description of this bird, ii. 254 

/ 

f 
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Waifiachoas, whalers proveuder, insects floating in clusters on the surface of the 
ftea, and called medusa by Linnaeus, iii . 21 

Walnut-trees, with walnuts on the stems, leaves and branches, in exact preserva- 
tion, found at twenty-six feet depth, round the city of Modena in Italy, i. I9I 

Wauderow, a baboon less than the mandril, its description ^ chiefly seen in the 
woods of Ceylon and Malabar, ii. 149 

VVappe, <log of the mongrel kind, in the third division of Dr. Cuius, ii. 9 

Warbling (of birds), so loud aud various in modulation, not easily accounted 
for, ii. 214 

Wariue, the Brasilian guariho, largest of the monkey kind, found in America ^ iti 
description, ii. 157 

Wai-ree, hog of the Isthmus of Darien, described by Wafei*^ i. 4.17 

Wasps, their description and habits; their habitation scarcely completed when the 
inhabitant dies; have two or three hundred qneeus in a hive; their nest a 
mo4t curious object ; the social wasps gather no honey themselves, though 
fond of sweets ; fierce battles with the bees, who make up by conduct and 
numbers the deficiency of prowess ; their diepredations ; where found, other 
flies clesert the place ; live but one season ; cannot endure winter ; before new 
year they wither and di^ having butchered their young ; in every nest one or 
two females survive ; impregnated the preceding season, she bq^ins in spring 
to lay eggs, aud before June produces ten thousand young, which are nursed 
and fed by her alone; solitary wasp, its manners ; provisions made for the 
young at leaving the egg ; the provisions arrao^ed and laid in, the old one 
closes the hole and dies ; the young leaving the egg, ai-e scarcely visible ; how 
the life of the young is spent ; wasps of Europe innocent, compared to those 
of ttx>pical climates; description of those of the West Indies, and their 
habits ; pains of their stings insupportable, more terrible than of a scorpion ; 
the part swells and people .are so disfigured as scare to be known, iii. 2li5, 
Water, its parts infinitely small, driven through the pores of j^ld, penetrating 
through all substances, except glass ; enters the composition of all bodies, 
vegetable, animal, and fossil ; biitls, beast, fishes, insects, trees and vegetables, 
with their .parts, have growth from it, and by putrefaction become water '^ 
jeives all other boidies firmness'and durability ; a phial hermetically sealed^kept 
fifty years, deposed no sediment, and continued transparent ; gathered afler a 
; thunder-clap, in sultry weather, deposits a real salt ; sprinp^ water collected 
from the air ; of river waters, the Indus and the Thames ofi& the most light 
and wholesome ; ligbtuesa, and. not transparency, the test ^ of purity; par«st 
water distilled from snow on Wps of highest mountains ; different kinds 
adapted to different constitutions; very transparent; fresh water at sea 
•pBtir»fies t>vice^ sometimes thrioe, in a voyage ; a month at sea sends up » 
noisome and chingerous vapour, which takes fire from a flanie ; elementsuy 
water 1^ oompoouded ; is ice kept in fusion ; dilates in bulk by cold ; coq- 
firmed by experiments ; very compressible "SBiud elastic ; made to resemble i|ir ; 
« drop is water convaied into steam, capable of raisii^ twenty ton weight ; 
Jceeps its siurface level and even ; a single quart sufficient to burst a hogshead, 
aswl how, i. 71, &c. Water pf the sea heavier and moice buoyaot than jMli 
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. wi^i t06i iSntioAB^, kept sweet by woUoii^ 1^. CoBV^rted mte msbiaf 

«4iiV an^iffai^iirto its former ftate, 144.. 
^er-'hen deacribedy ii 381. 
eterfspoutsy burat ironi tbe seai and join mists immediately Aovt tbem, i. 161. 
,lttost^ur|Hri8ing {ifaenomena, dreadful to marinei«, and astoni^in^ to observers 
bif nature, common in the tropical seati, soisetimes in our own ; description 
of those seen by Tournefort in tbe Mediterraneaa ; solutions offered for this 
surprising phenomenon, 166. Dr. Franklin^s solution of, 168 

Water. wagtail, slender-billed bird of the sparrow kind, living upon insects, 
ii. 333 

Waves, their lumiaous appearance in the night, and the cause, i. 107 

Wax, of two kinds, gathered by common bees, iii. 282. The first fifteen days 
the h^es roeke more wax 'tban -during the rest of the year, 2^1. That produced 
by black bees, in tropical climate*, oaly used for medical purposes, beinfj^ too 

' ' Utftt fi>r candlf^, as iii fiurotie, $88 

f1^eri8el,'a^mall ^rrihrorous atiiriial; marks commofito ttic kind-; these differ 

'fMm the «at kind in tbe fOrmktioA and disposifioli of the claws ; differ from 

the dog kind in a clothing of far rathar Khan bair ; -ofae of tbe species is like all 

the i^'f "Hiw the smallest of the whole kind ; its description ; -nntameable and 

mUtrtK^afefr *, bides <ind sleeps three frarts of tbe day,^nd sallies forth for prey 

in the evening; attacks animals much above its own size; def<troy young 

' ]MrKlftry,«krfd iuifks the eggs ; sb nimbly runs up high waHs, no place is secure 

for it, 34, &c. Catches rats and mice better than cats ; ^also small birds ; in 

cultivated lands it thhis tbe number of bursfhl Termin ; nevter cries but when 

'iftiiick ; ftH of fhelchid have -glands neiir the anus,' secreting a substance fetid. 

in'soine and 'a perfume in others ; this most offensive In summer, and insuf- 

- -fthiible wb^ imtittkkl ; one sort Iti America is by siiilors called tbe stinkard ; 
confiiKd'to'a tsage is ever hi unettey a)i:itcltion'; idost bawe leave to bide itself; 
Mts only li^ steakh, atid WIH ntH toiich the foOd until it betglnsco putrefy; 
VU^-female 'itiakes ah easy bed foi-ber yolklg, and ^oerally brirtgs'flQirtb from 
ftftetb fife' sit ^ titee,atid whh closed '^j^; account of a weasers forming 
'Vtr d£bt, and brlh|;rlt>ir ^^^^ her young, 4n theiputrid carcase of a wolf, 36. The 

' "^ite erhdne found in IGh^eat Britain is called the white weasel; its fur among 

' 'vta of no v^lde, ^. Of the weasel kind the martin the most pleasing, 42. 
Th6 boldelit and most tisefnl-of all is the ichnenrtion, 46 

"Wfeaih^r, tbe \ncrist 'alone -pfeVents Evaporation, i. 158 

W^therbdcks often erroneous 'Ih regard to 'the -currents of air, i. 151 

'Wetds, floatiiig over great tracts of the sea, serve as sustenance for many fish 

' bating simiHtnde wrt^ such 've^trtbles, i. 177. 

We^er, the trachinds, a prickly- finned jugular fish, its description ; the sting 
'l^to by its Kack fin IS poisonous, iil 61 

tVd'gfht (iif the Ifhman body) often found to differ fixmi itself ; instances of it ; 
-the dinbretrce cfften amounts to a pound, or sometimes to a pound and a half; 
iAjtJt easy to conceive whence this adventitious weight is derived, i. 2^18. The 
"jpdrters of 'Constantinople carry burdens of nine hundred pounds weight; a 
't^kti able to raise a -Weight of two thousand pounds ; a horse will not carry 
'd^on ils back 'above two or three hundred pounds; whence this aeeniing 

' *ijnpleflbrity cOm^s, 2^19 

*f^^ (burnibg), it BroSely, now stopped, had -a <ftre damp in it, which would 
^iMkidle'^ith the flame Of a candle, i. 39. Some continue full, affected neither 
•bytatris nbr droughts, 121 

'Wm (S4!bald), a travellav'confirms the existence of giants^ oh a coast of South 
Atti'eHfca,'towards Ible Straits of Magellan, i. «79 

'tirhaie,'the largest 'animal kiiowti ; no pi-etise anatomy of this fish yet g^ven ; 
tev'eti different kinds, distinguished by external figure, or internal conformation ; 
are gregarious animals ; make migratioiis from one ocean to another, and 
j^beralty resort where they have the least di^tdrbance ; great Greenland whale. 
Its description; from sixty to seventy feet long; the head one third of its 
bulk ; its hearing is acute; breathes air at the surface of tlie water^ and can- 
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«ot i-emain under water like oth^r YSshes ; It blows loudly throagb fbA ipout- 
holes, and most fierciety wheb -bounded ; Whalebone ditferent from IIk bones of 
the body ; the ftos are from fire to eight fieet long; the throat so narrow, 
nothing larger tliafi a herring can %e swanowed ; the tally-its only weapon of 
defence, is twetity-four feet broad, and strikes bard blows ; one seen by Ray 
marbled, with the figures 122 distinctly marked upon it) the flesh palatable 
to some nations j.the female and male keep much together ; their fidelity ex- 
ceeds that of birds : do nbi cross breeds ; she goes with young nine or ten 

; montln, is then fatter than at other times ; produces tiro breasts and teats 
at pleasure; suckles her^ung a year,'ann how ; is very tender of them; 
defends (hem ffiercelv when pursued \ dives with them> and comes up soon 
to jgive them breath ; during the first year -ciined short heads, and then yield 
fifty barrels of blubber ^ at two years fhey are stunts, and after that sknll-^sh ; 

^ the food of this animal, an insect called medusa by Linncus, and walfiscfaoas 
by the Icelanders : .pursues, no other fish, and is inoffensive in its element j 
the whale^luiise, or the shell-fish kind, ^icks to its body, .as to the foul bottom 
of a ship, gets under the fins, and eats through the skin iifto the fat ; the 
sword-fish affrights the whale, avoids the stroke of its tail, bounds upon its 
back, and cuts into it with the todthed edges of its bill j the killer, a cetaceous 
fish of great strength, with powerful teeth, besets the whale as dogs do a bully 
tears it down, and then devours only its tongue . old manner of taking wbailes j 
improvements hinted, iii. 16, &c. 

Whale (Spermaceti), the cachalot, has teeth in the under jaw ; is less than the 
whale, about sixty feet long, and sixteen high ; can remain longer under water, 
and the head makes one-half of the whole ; is voracious and destructive even 
to dolphins and porpoises ; seven distinct ions in this tribe \ contain two pre- 
cious driigs, the spemaceti and ambergris ; the latter mostly hi older fishes, 
iii. 27. See CaehcM 

Wheat-ear, a thick short-billed bird of the sparrow kind, thou^t foreign, ii. 334. 

It migrates before winter, 33^ 
Whin-chat, a slender-billed bird of the sparrow kind, ii. 333. Bird .of passage, 
335. 

Whip-snake, a very venomous sei'penl of the East, is five fiset long, and its bite 

kills in six hours* time, iii^ 189 
Whirlpool, manner in which it is formed, i. 114. Those of the ocean particularly 
dangerous, 115. The central point always lowest, and why, 88 

Whirlwind, the most rapid formed by united contributions of minecats, vegetables, 
and animals, increasing the current of air, j. 1 45 

Whiskers,.a man without them formerly considei*ed as unfit fi>r company in Spain ; 
nature denying* art supplied the deficiency ; a Spanish general borrowing 
money from the Venetians, pawned his whiskers and took care to release them ; 
part of the religion of the Tartars consists in the management of their 
whiskers j and4hey waged war with the Persians, as infidels, whose whiskera 
bad not the orthodox cut ; the kiqgs of Persia wore t|iem matted with gold 
thread ; and the kings of France, of the first races, had them knotted and 
buttoned with gold, i. 213 

Whistoo, his reasoning concerning the theory of the earth ; finds water enough 
in the tail of a comet for the universal deluge, i. 12 

•White the balural colour of men, all other tints proceed from greater or lener 
beat of climatis, i. 268. Among white races of people, onr own country bids 
fairest for pre*eminence, 269 

Whtte-bait, shoals appear near Greenwich in July, and -^m the young of lofne 
animal not \come to perfect form, iii. 74 **''' 

White-nose, the moustoc, monkey of the ancient continent, a beautiful little 
animal ; its description j a native of the Gold Coast, ii. 157 

White-throat, a slender-billed bird of the sparrow kind, living upon insects; 
ii. 333 

Widgeon, a variety of the European duck, described, but best known by ita 
#bi8tlij|g aoand, ii. 416 
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Wild man of the woods, the ouittog outang, foremost of the ape kiud ; tbis 
name given to various animals walking upright, but from different countries, 
and of difTerents proportions and powers; the troglodyte of Bontius, the 
driU of Perchasy pigmy of Tyson, aud pango of Battel, have all this general 
name, ii. 139 

Wind, a ciurrent of air ; artificial ; causes assigned for the variety, activity, 
continual change, and uncertain duration of it ^ in what manner to furf tel the 
certainty of a wind, as the return of an eclipse ; to accoant for variations of 
wind upon land, not at present expected ; recourse to be had to the ^cean, and 
why ; in many parts of the world the winds pay stated vbits ; in some places 
they blow one way by day, and another by night \ in othersi for one half-year 
they go in a direction contrary to their former course ; in some places the 
winids never change ; the wind which never varies is the great universal wind, 
blowing from the east to tiie west, in all extensive oceans, where the land does 
not break the general curi'ent ; the other winds are deviations of its current ; 
many theories to explain the motion of the wiuds ; that of Dr. Lyster \ theory 
of Ceirtesius \ 0r. Halley'^s more plausiU^ i. 144 

Winds (trdde) blow from the poles towards the equator; were the surface of the 
globe sea, the winds would be constant, and blow in one direction; various 
circumstances break its current, and drive it back against its general course, 
forcing it upon coai>ts that face the wcbt; want of a true system of trade 
wiuds supplied by an imperfect history of them ; north wind prevails during 
Octobei', November, December, and Jauuajy, in the Atlantic, under the 
temperate zone; north wind reigns during the winter of Nova Zembia, and 
other arctic countries ; sOuth wind prevails during July in the Cape de Verde 
IslaiuU ; north-west Wind blows during September at the Cape of Good 
Hope ; regular winds produced by various causes upon land ; ancient Greeks 
first observed them ; in general, wherever a strong current of water, there is 
a wind to atend it ; regular wind pi-oduced by the flux and I'cflux Of the 
sea \ winds called monaoont ; some peculiar to certain coaits ; south 
wind constant upon those of Chili and Peru; other winds particular to various 
coatrts, 147 

Winds (at land) puif by intervals, and why ; not so at sea ; east wind mote 
constant than any other, and generally most powaful; wind blowing one way, 
and clouds moving another, forerunners of thunder ; cause of this surprisiui; 
appearance remains a secret ; from sea, generally moister than those over 
tracts of land ; more boisteious in spring aud autumn than at other seasons ; 
their force does not depend upon velocity alone, but also upon density; reflected 
from sides of mountains and towers, often more powerful than in direct 
progression; raise sandy deserts in one country, to deposit them upon some 
other ; so hot in Egypt as almost to stop respiration, aud produce epidemic 
disorders, continuing for any length of time ; deadly afong the coasts of the 
Persian Gulf, aud of India ; assume a visible form, 150 

Windpipe, in men, has a lump not seen in women, i. 215. Makes convolutions 
within a bird, and is called the labyrinth; this difference obtains in binU 
seemingly of the same species, ii. 214. Strange in the throat of the crane, 
367 

Wings (of birds) answer to the fore-legs of quadrupeds ; their description ; 
bastard wing, ii.211. Flap of a swanks wing breaks a man^s leg; a similar 
blow from an eagle lays a man dead instantly, 212 Of butterflies, distinguish 
them from flies of other kinds; their number and beautiful colours, iii. 260. 

Winter, beginning round the puks, the misty appearance of heat in southein 
climates is there pr<#f,ticed by cold, i. 164 

Wististi, a monkey of the sagoin kind, remarkable for the tufts of hair upon its 
face, and its aouulaled tail, ii. 158 

Wolf, a fierce, strong, cunning, carnivorous quadruped ; externally and internally 
so nearly rcBenibling the dog, they seem modelled alike, yet have a perfect 
antipathy to each other, ii. 15. Principal distinction from the dog is the 
eye, which opens slantingly upwards in the same direction with the nose, 16. 
Also the tail is long, bushy, hanging lank ; the wolf lives about twenty years; 
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?9 not mjuch with; those of bis kind, yet hunts io packs with them j quanrellinilf) 
they devour ^ach other, ib. is watchful aiid easily waked ; supplied with 
water, lives four or live, diys without food, .19.. Cairies off a sheep with- 
out _ touching the ground, and runs with it swifter than the shepherds, his 
pursuers ib. SmelU a piircass at a great distance j leaving the wood goes out 
against t|ie wind; particularly foud of human flesh; follows armies, and 
arrive in numbers upuq a field of battle, 20. Two or three wolves keep a 
province for a time in continual >larm ; dist^igu^hed by huntsmen intp young, 
old,an(>givat wolf; manner of hunting th6m, ib. The wulf kilMnUO dogs show 
an appetite to enjoy their victory, 21. The fl^sh so very indifferent, no 
Creature cats it but the kind itself; breathe a most fetid vapour fram their 
jaws, 22 
Wolf-dog, a beautiful and miyestic animal, ii. 10 
Wolf- fis)!, the anai'cUias, its description, ii. 64 
Wolverene, a variety of the glutton, ii. 56 

Woman, the body arrives at perfection sooner than in men ; the persons of 
women as complete at twenty as those of men at thirty, i. 206. The bones, 
cartilages, musclep, and other parts of the body, softer, than in men ; a wonuiti 
of sixty ha9 a better chance than a mian of that age to live to eighty ; women 
longer in growing old than men, 255. The shoulders narrqwer^ and the nen^ 
proportionably longer than in men, 217. Less apt to become baUl than men ; 
M . Buffon thinks they never become bald ; thco^ are too many instances of 
the contrary, 209, Some continue pregnant a month beyond the usual timi; ; 
those of Africa deliver themselves, and are well a few hours after, 193. Re- 
markable instances of the power of imagination upon the fcetus, 273. Lower 
eyelids drawn downwards when with child; the corners of the moutii also ; 
then likewise high-shouldered ; circumstances under which tl^e midwives^call 
them all mouth and eyes, 216. In bai'barous countries the laborious duties of 
life thrown upon the women, 203 
Womb, history of the child in the womb, i. 190. Of the hare divided into two, 
as a double organ, one side of which may be filled, while the other .remains 
empty, ii. 60. Description of the false womb of the oppossum, 160 
Woodchat, a rapacious bird, third kind of the butcher-bird, ii. 263 
Woodcock, bird of the crane kind, its dimensions, ii. 376. Is a bird of passage ; 

places where it is to be found, 378 
Woodcock, or cock of the wood, of the grouse kind ; places which this bird 
inhabks ; how distinguished from other bittis of the poultry kind ; the 
delicacy of its fiesh ; its food and habitation ; amorous desires first felt in 
spring ; keeps to the place where he first courts, and continues till the trees 
hive thci; leaves, and the forest is in bloom; its cry, clapping of wings, and 
ridiculous postures in this season^ during which the females, attending his rail, 
are impregnated ; sportsmen use this time to fire at them, and take many' 
while tbtis lame, though at others it is most timorous and watchful ; the 
female much less than her mate, and so unlike him in plumage, she might be 
mistaken for auotlier species, , number and- size of the^eggs^ she hatches 
them without the cock; and when obliged to leave them, in quest of food, so 
covers them with moss or leaves, it is difficult to find them ; she is then 
extremely tame and quiet ; keeps her nest, though attempted to be driven 
away ; the young being hatched they run with agility after the mother, though 
scarcely disengaged from the shell ; their food ants* eggs and wild mountain 
berries ; older, tliey feed upon tops of heather, and cones of pinrtrees ; are 
hardy; the clutching time over, the youug males forsake the mother; keep 
together till spring, when the first genial access sets them ait variance for eVer ; 
fight each other like game-cocks, and easily fall a prey to the fowler, ii. 288 
Wood-louse, its description ; has thi*ee varieties ; where found.; boW bred ; are 

of use in medicine, iii. 216 
W.odpecker, of this bird are many kinds, and varieties in each ; general cha- 
ractenstics ; description of the green vooodpecher or woodtpite^ -called the 
raiit^9wi in some paru; feeds upon inaects, particislarly those in holbw or 
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nHfiflC trteB ; deicriptimi t>f its tongue, the htttntmciit ibr kUling mncl procuriKg 
■' Iboid-; 'VtM. thttt intesCiBe which anfttomists call the coecnm ; tttnt^g&a used 

liy the« to catch ants ; in yiAktA manner they nake nests, and bow (Micate in 

the ehoice ; number of e^^ ; nests in warmer regions of Guinea and Brasil ; 

iitfte woodpedker^ cailed hy the natives of Brasil guiratemga^ ii. 805 
'Woods (in Britatn) cut down by the Romans, and fi>r what reason^i. 123 
"Woodward, bis essay towards a natural hbtory of the earth ; detail of it, i. 11 
Wool, the Spanirfi finer than ours, but in weight not comparable to that of 

IJneuin or Warwickshire 5 some Spanish wocd required to work tip with it, 

i. 858. Of the pacos, most valuabfe, and formed into stufis not inferior to 

•tilk-; this manufactory a branch of considerable commerce in South America 

ii. 180 
Worms, within the body of the caterpillar, devour its entrails, without •destroyii^p 

its life, iii. 266. Of different kinds infest each species of fish, iiL 99. Sea- 
worms make the shells of fishes their fuod, 108 
Worm <(Blind), of the serpent kind, its description ; lies torpid all winter, 

<iii. 192 
Worm (Froth), an insect in that sort of tiibstance on tbe aoHace of plants ; 

descriptioo of it, iii. 246 
Worm kind, general description of the earHh-worm; entirely without brain, but 

With the h«ut near the head ; in what manner taken j its eggs 3 nourishnient; 

keeps -life in separated parts, iii. 314 
WrasM^ the labrus of the prickly-finned thoracic kind; description of tfab fish, 

4ii 62 
Wren, and golden-crowned wren, slender-slnlled birds of the sparrow kind, ii. 333. 

Willow-'wren, a wandering bird of the sparrow kind, ii. 334. The singing 

bhrd admired for the loudness of its note, compared to the smalliiess of its 

body, 11.341 ', 

Wrinkles^ whence those of the body and face proceed, i. 254 
Wry-neck, or cuckooes attendant, a little bird, active in the chase of the young 

euckoo, ii. 313 



Xlphiai, or ifehe sword-flfih, of the prickly^fijined apodal kind, il« d^criptioa, 



Yak,-bu8hey-tailed bull of Tibet, desciibed by Captain Turner, i. 343 

YeHow.faammer, a small bird of the sparrow kind, ii. 334 

Toeing people sometimes cease growing at fourteen or fifteen, i. 206 



Zebra, tbe'mAst beautiful but wildest animal ^ a native of tbe southern parts of 
Africa ;nuthingexceed8 the delicate regularity of its colour ; description ; watch- 
•fiiland swift; its: speed a proverb among S^[MUiiards and Portuguese; stands 
^better jipon its le^ than a horbC ; in what countries found ; tbe Portuguese 
pretend to have tamed, and sent four ft-om Africa to Lisbon,. to draw the 
king^s coach ; some sent to Brasil could not be tamed ; Merolla asserts, when 
tamed, they are still as estimable for swiftness as beauty ; their i^oise resembles 
the coafused barking of a mastiff dog ; in two, the author saw tbe akin below 
the jaw upon the neck ha^^g loose in a kind «f dewiap ; they are easily fed j 
somrtn England eat bread, meat, and tobacco ^ the emperor of Japan made a 
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KQient of »ixty tfaovsand crowns Talac, for oM received from a gOTcmor of 
itavia } the Great Mogul gave twtfrtlKHisaiid dncats for aooUicft' ; Afiricaa 

ambassadors to the court of Constantinople bring some with them as presentB 

for the Grand Seignior, i. 330, &c. 
Zebu, the Barbary cow, and the Grunting or Siberian cow, are but different races 

of the bia0% i. 348 
Zeiran, name of the fourth variety of gazelles by M. Buffon, i. 365 
Zeus, the doree, of the prickly-finned thoracic kind, 'description of that fish» 

iii. 63 
Zibet, one of the two species of the civet, according to M. Buffon ; distinction 

between them, ii. 50 
Zone (temperate), properly speaking the theatre of natural history, i. 6 
Zone (torrki), in the centre the i^t very tolerable, in other places the cold 

painnil ; temperature and advantages of perpetual spring imder it, i. 65 

Lightning there not iatal or dangerous, i. 161. Has the largest quadrupeds | 

all fond of the water, 346 
Zouphytes, name of vegetable nature endued with animal life^ iii. 312. First 

class of zoophytes, 313. All. the tribe continue to live in sepei^te parts \ one 

animal by cuttings, divided into two distinct existences, sometimes into a 

thousand, 316. Second class, 818 
Zorille, a stinkard, of the weasel kind, resembles *b« akiok ; is smaller and more 

bcautiAiUy coloured, ii.47 
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DIRECTIONS TO THE BINPER 

FOR 

PLACING THE ENGRAVINGS TO THIS EDITION 



1 Steel P9rtrait of Dr. Goldsmith to face the Title. 

. 2 Horse ^ and 3 A«s. • • . /o Jhce page. . . 311 

4 Lion .• 5 Tiger , 425 

6 Camel * • • . 7 Dromedary. 334 

8 Wild Cat .:....• - 9 Domestic Cat 303 

10 Elephant 11 Camelopard 4^ 

12 Sheep 13 Goat 208 

14 Wild Boar. . . 15 Common Hog 408 

16 Bear ......; 17 Badger .............. 177 

18 Ostrich 19 Secretary ... . . .'. . afl4 

20 Crocodile's Egg 21 Sea Urchin . .... . '. 438 

22 Stag Beetle ..;... 23 Butterfly .' . ... 336 

THE SECOND VOLUME. 

24 Wolf<..-....attd--...... 25 Fox..;.; ....... ''^ 

'26 Hedgehog * .;•'....;'.;.. . 27 Porcupine ■.' ; . .w l(ft 

2a* Ferret 29 Polecat ; . i ; -352 

80 Rat «.r.^. 31 Mice ...... .... . . .". . . . ^ 

^32 Bull-dog 33 Mastiff 9 

34 Ferret 35 Polecat 39 

36 Jackall 37 Hy«na 28 

* 

38 Ouran-Outang . . t 89 Great Baboon 139 

40 Wild Goose 41 Goose :.... 409 






41 rtwaiint • • • . • .mmI. • * . . • 4t Pirtridgt 49 Jkee pmge 26l 

48 BMtbiil 42 FUoSngo 371 

46 Pdican 46 Frigate Pelican 386 

47 Woodpecker ...••••••f • 48 Proooeropa j^... 305 

49 Spoonbill (0 Goatsucker 360 

61 Oaoiiet (» Pat99ini«p Pengiuo .. 9N 

68 Cassowary ••*••• 64 Gigantic Crane 235 

66 Smew 56 Red Breasted Merganier 384 

67 Frog ;« 6# CobfA de Capetla 88 

Jibot ..aos 



THE Ti&RD VOLUitfE. 

ft 

Common Whale .^ f 61 Sea Unicoroi. •••#•••... 17 

Hipporampus •*...«•• 63^6lobeDiadon ^.. 67 

Oi Tbomback 66 Torpedo 44 

46 JobnDoree.,^:....«^,«. ..r 67 Dragmiet 13 

0fl) Sturgeon.. ••••60 Lampugr • • • • « • 70 SeiiDevil .... 49 

71 White Shark 72 Long Tailed Shark .... 35 

73 Sea Tortoise 74 Carp 8 

76 Flying Fish 76 Perch 65 

77 Locusts 78 .Moths with its Caterpillar 

and Aurelia • . • • 237 
TORaUleSnake 186 

ap lizaltd . 81 AlUgator 166 

8e Flea 83 Scorpion 201 

94 The Tortoise 85 The Siren ^ 
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